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This  appendix  has  developed  estimates  of  ihc  growth  of  water  dependent  elements  in  the  economy  of  the  Upper 
Mississippi  River  Basin  io  provide  measures  of  requirements  for  future  water  and  related  land  resource  development. 
To  serve  the  purpose  of  the  total  Upper  Mississippi  River  Comprehensive  Basin  Study,  trends  and  projections  of 
economic  and  demographic  changes  are  developed  for  the  .Nation,  Multistate  Region,  the  Basin,  Economic 
^Subregions  aniLPIan  Areas. 

The  302  counties  in  the  Basin  pian  areas,  as  a  total,  increased  in  population  from  16.7  million  in  1050  to  19.3 
million  in  1960  and  are  projected  to  increase  to  26  million  in  I960  and  4S  million  by  2020.  Fhe  areas  of  major 
growth  in  the  Basir.  arc  projected  to  be  the  large  metropolitan  areas.  The  projected  continuing  decline  of  farm 
population  and  the  rapid  increase  in  nonfarm  population  indicates  the  need  to  examine  closciy  the  developments  in 
the  urban  areas  regarding  changes  in  population  density  and  water  use  requirements. 

Total  employment  in  the  plan  areas  is  projected  to  increase  from  7.6  million  in  1960  to  9.9  million  in  1980  and 
17.6  million  in  2020.  The  composition  of  employment  for  the  total  Basin  by  major  sectors  is  projected  to  undergo 
some  very  dramatic  changes  in  the  study  period.  In  1960  manufacturing  was  the  No.  1  ranking  industry  with  services 
being  No.  2  in  rank.  By  2020  the  situation  is  projected  to  be  reversed.  Retail  trade  remains  the  No  3  employer 
during  the  study  period.  Government  becomes  the  fourth  ranking  employer  by  2020  and  is  just  slightly  above  the 
level  of  finance,  insurance  and  real  estate  sectors  of  employment.  The  increase  in  cmplos  ment  of  the  noncommodity 
producing  industries  is  markedly  greater  than  that  of  the  commodity  producing  industries.  This,  in  turn,  has  a  scry 
significant  effect  on  the  total  population  and  hence  on  any  of  the  water  resource  requirements  based  upon 
population. 

Dramatic  increases  are  expected  in  the  growth  of  personal  income  in  the  Basin.  These  increases  will  assert 
themselves  in  terms  of  a  higner  standard  of  living  in  the  Basin  and  demand  for  additional  water  resources  for  homes, 
recreation,  water  supply,  quality  control  and  other  factors.  Per  capita  income  in  the  Basin  which  was  S2.4I0  in  1960 
is  projected  to  increase,  based  on  an  index  of  I960  equals  100,  to  170  in  1980  and  427  by  2020.  As  one  would 
suspect,  highest  per  capita  income  areas  arc  those  plan  areas  which  include  major  metropolitan  areas  such  as  Illinois 
North  (Chicago),  Mississippi  Headwaters  (Minncapolis-St.  Paul)  and  Mcramcc  (St.  Louis). 

The  demand  for  fuel,  food  and  livestock  and  livestock  products  will  rise  by  about  3  times  by  the  year  2020.  The 
demand  for  wood  probably  will  increase  by  about  2.S  times.  The  need  for  land  for  agricultural  production  will  rise 
1 .2  million  acres  (or  1 .7  percent)  by  1980  and  another  3.5  million  acres  by  2020.  Requirements  far  land  for  urban 
and  other  uses  can  be  expected  to  increase  about  5  million  acres  by  2020  from  about  6  million  acres  in  1960. 

Total  mining  employment  is  projected  to  increase  from  30  8  thousand  employees  in  1960  to  57.0  thousand  in 
2020,  an  index  of  change  of  about  185  based  on  I960  as  ICO.  Productivity,  the  measure  of  output  per  worker,  is 
projected  to  make  strong  advances  during  the  projection  period.  Mineral  production  indexes  of  change  for  2020, 
based  on  1960  as  100,  range  from  177  for  coal  and  288  for  iron  ore  to  a  high  of  678  for  sand  and  gravel. 

Electric  power  generation  in  the  Basin  is  expected  to  undergo  considerable  changes  in  the  1960*2020  study 
period.  Estimates  for  nuclear  power  supply  arc  set  at  33  percent  of  the  total  thermal  supply  for  1980. 70  percent  in 
2000  and  81  percent  in  2020.  The  hydroelectric  supply  from  known  sites  is  estimated  at  less  than  2  percent  of  total 
sources  of  electric  power  generation  in  2020. 

In  conclusion,  measured  by  population,  labor  force,  employment  and  personal  income,  the  Upper  Mississippi 
River  Basin  is  expected  to  continue  to  grow  at  a  more  rapid  pace  than  its  multistat''  area,  but  slightly  less  than  the 
national  pace. 


? 


FOREWORD 


Appendix  1*  was  developed  through  a  coordinated  effort  by  participating  organizations  as  follows:  Economic 
Research  Service.  Forest  Service,  and  Soil  Conservation  Service  of  the  Department  of  Agriculture;  Bureau  of  Mines, 
Federal  Water  Pollution  Control  Administration,  Bureau  of  Outdoor  Recreation,  and  Bureau  of  Sport  Fisheries  and 
Wildlife  of  the  Department  of  the  Interior;  the  Federal  Power  Commission;  and  the  states  of  Illinois,  Indiana,  Iowa, 
Minnesota,  Missouri  and  Wisconsin.  The  U.S.  Army  Corps  of  Engineers,  NCD,  had  the  responsibility  for  coordinating 
Appendix  P.  This  study  was  initiated  prior  to  ihe  Federal  program  of  economic  projections  by  the  Office  of  Business 
Economics  of  the  Department  of  Commerce,  and  the  Corps  contracted  for  the  services  of  a  private  economic 
consultant,  the  National  Planning  Association,  to  undertake  the  part  of  the  study  concerned  with  the  general 
economic  and  demographic  analysis  and  projections.  Fcderai  agencies  provided  the  basic  data  and  projections  for  the 
agricultural,  forestry,  mining  and  electric  power  sectors  of  the  economy.  Employment  data  were  furnished  to  the 
National  Planning  Association  by  the  state  employment  security  commissions  under  an  arrangement  with  the  U.S. 
Department  of  Labor. 

Technical  reports,  draft  copies  of  reports,  and  preliminary  projections  were  reviewed  by  the  Economics  Advisory 
Committee  of  the  UMRCBS  during  the  period  of  preparation  of  this  appendix.  The  Coordinating  Committee  of  the 
UMRCBS  has  been  furnished  information  conies  of  the  reports  and  proceedings  of  the  Economics  Advisory 
Committee.  Also,  other  persons  participating  in  this  study  and  person-,  having  a  specialized  interest  in  this  study  have 
been  recipients  of  the  technical  and  preliminary  reports  for  the  Economics  Base  Study. 

Members  of  the  Economics  Advisory  Committc-c  who  were  the  major  authors  of  the  various  sections  of 
Appendix  P  ate  as  follows:  Section  1  -  Robert  A.  MacLauchlin,  A.  William  Hanson  and  Howard  E.  Olson  of  the 
Corps  of  Engineers;  Section  2  -  Sidney  Soncnblum,  Louis  H.  Stem,  and  B.  D.  Hong  of  the  National  Planning 
Association:  Section  3  -  Kay  Lanier,  M.  L.  Cotncr,  Roger  Strohbchn  and  Ronald  Rhosdc  of  the  Economic  Research 
Service;  Section  4  -  Clarence  Chase.  Sanford  Silver,  and  Tom  Jordan  of  the  Forest  Service;  Section  5  -  Donald  F. 
Kiyre  of  the  Bureau  of  Mines;  Section  6  -  Lcnaid  8.  Young,  Orel  Haukedahl,  and  Elmer  llkcr  of  the  Federal  Power 
Commission;  and  Section  7  -  Wesley  Grosh  and  Donald  F.  Klyce  of  the  Bureau  of  Mines;  Carlyle  Pemberton  and 
Merle  TclJckson  of  the  Federal  Water  Pollution  Control  Administration;  Robert  A.  MacLauchlin  and  Robert  M. 
McIntyre  of  the  Corps  of  Engineers;  W.  C.  Hollcnbaugh,  Bureau  of  Outdoor  Recrec'ion;  lenard  B.  Young  and  Orel 
Haukedahl  of  the  Federal  Power  Commission;  Sanford  Silver  of  the  forest  Service;  and  William  Meyer  of  the  Bureau 
of  Sport  Fisheries.  Letters  from  states  were  provided  by  Gene  Graves,  Illinois;  Clifford  L.  Summers,  Missouri;  and 
Donald  F.  Wood.  Wisconsin. 

Other  persons  who  made  contributions  to  technical  reports  and/oi  review  of  the  drafts  of  the  appendix  are:  J. 
Dunbar,  Indiana;  M.  II.  Meyer,  Soil  Conservation  Service;  W.  Nord.  Bureau  of  Sport  Fisheries  and  Wildlife,  W.  J. 
Schuck,  Fcderai  Water  Pollution  Control  Administration,  Donaid  F.  Wood,  Wisconsin; and  Michael  Furman,  Indiana. 

The  staff  of  the  Economies  Branch,  NCD,  Corps  of  Engineers  that  worked  in  preparing  the  many  phases  of  this 
report  arc  Lena  Adler  on  statistical  work  and  report  makeup  and  Jeanette  Petersen  on  typing.  Robert  A. 
MacLauchlin  was  the  chief  editor  for  Draft  No.  3.  General  supervision  was  by  Howard  E.  Olson,  Chairman  of  the 
Economics  Advisory  Committee.  The  study  was  under  the  general  direction  of  James  S.  King,  Corps  of  Engineers, 
until  Itis  untimely  death  in  1968.  Coordination  with  the  Upper  Mississippi  River  Comprehensive  Basin  Study  was 
through  Edwin  V.  Weiss  of  the  Corps  of  Engineer.:.  Edwin  W.  Nelson  provided  guidance  in  early  phases  of  this  report 
and  C.  F.  MacNish  was  the  authorized  representative  for  the  Contracting  Officer  for  the  contract  with  the  National 
Planning  Association.  N.  A.  Back,  Office  Chief  of  Engineers,  furnished  counsel  in  the  development  of  the 
specifications  and  the  study. 
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Section  1 

THE  BASIN  ECONOMY  IN  A  NATIONAL  MULTISTATE  AND  REGIONAL 
SETTING  WITH  ECONOMIC  PROFILES  BY  PLAN  AREAS 


1.1  Authorization 

The  US.  Army  Engineer  Division.  North  Central,  was  assigned  the  responsibility  for  the  coordination  of  the 
Upper  Mississippi  River  Comprehensive  Basin  Study  (UMRCBS).  This  study  was  made  with  the  cooperative  effott  of 
Federal,  slate,  and  local  agencies.  As  part  of  their  responsibility  for  ti.~  coordinating  of  the  Upper  Mississippi  River 
Comprehensive  Basin  Study,  the  Co.ps  of  Engineers  had  the  responsibility  of  coordinating  ‘lie  economic  base  study. 
The  cooperating  Federal  agencies  and  state  governments  arc  discussed  in  subsection  1 .4. 

1.2  Purpose 

The  Economic  Base  Study  and  Prefect  ions  develop  the  information  necessary  regarding  the  futuic  economic  and 
demographic  changes  of  the  Upper  Mississippi  River  Basin  to  serve  is  guides  for  the  developnent  of  water  resource 
requirements  or  demands.  These  demands  are  projected  based  on  the  information  supplied  in  this  appendix  and. 
together  with  related  materials,  will  be  used  as  the  basis  for  determining  the  water  and  related  land  resource  needs 
and  the  required  development.  Section  7  of  this  appendix  contains  .ommary  statements  of  methodologies  proposed 
for  use  by  Federal  agencies  and  states  in  developing  ihc  demands  lliat  have  been  placed  upon  water  resources  as 
based  on  the  projections  included  in  this  appendix.  On  h:  basis  of  the  data  and  projections  developed  in  this 
appendix,  quantitative,  qualitative  and  time-phased  r equipments  for  present  and  future  control,  use  and 
conservation  of  water  in  related  land  resources  Of  the  Basin  will  be  determined  by  the  Federal  agencies  and  states 
cooperating  in  this  study.  The  pian  to  be  developed  will  be  for  flood  control,  navigation,  hydroelectric  power, 
municipal  and  industrial  water  supply,  water  quality  control  recreation,  fish  and  wildlife  conservation,  agriculture, 
forestry  and  other  water  related  land  uses. 

1.3  Area  Included 

The  Economic  pasc  Study  and  Projections  covers  the  Upper  Mississippi  River  Drainage  Basin  and  economically 
related  areas.  The  Upper  Mississippi  River  Basin  is  defined  for  the  purpose  of  this  study  as  the  Mississippi  River  Basin 
above  the  mouth  of  the  Ohio,  excluding  the  Missouri  River  Basin.  The  area  involved  is  approximately  188.000 
square  miles  which  includes  major  portions  of  the  states  of  Minnesota,  Wisconsin,  Iowa,  and  Illinois,  a  substantial 
part  of  Missouri  and  small  areas  of  Indiana  and  South  Dakota.  The  study  area  had  a  population  of  about  19  million 
persons  in  1960.  Since  future  economic  development  of  the  Upper  Mississippi  River  Basin  will  not  occur  in 
geographic  isolation,  this  study  includes  consideration  of  areas  beyond  the  Basin  boundaries  which  will  influence 
economic  development  in  the  area  of  principal  interest. 

1.4  Organization  of  Study 

This  appendlv  is  organized  as  described  in  the  preface  and  as  shown  in  the  table  of  contents.  The  expertise  of 
Federal  agencies  and  states  was  used  to  the  extent  feasible  to  develop  the  various  inputs  for  this  study.  The  general 
economic  and  demographic  projections  undertaken  by  the  National  Planning  Association  (NBA)  under  contract  with 
tiic  Corps  of  Engineers  were  based  to  a  considerable  extent  on  historical  trends  of  the  nation  in  a  multistatc  region, 
the  Basin,  and  its  plan  areas.  The  physical  resource  base  was  used  in  the  projections  made  bv  the  contributing 
agencies  such  as  the  Economic  Research  Service  and  Forest  Service  of  the  Department  of  Agriculture  ant'  the  Bureau 
of  Mines  of  the  Department  of  the  interior.  Preliminary  projections  were  developed  by  each  of  the  major 
contributors  during  the  progress  of  this  effort.  These  preliminary  projections  were  in  turn  used  by  the  NPA  and 
cooperating  agencies  in  the  study  to  develop  refined  projections  with  feedback  that  is  implicit  in  the  interaction  of 
the  various  sectors  of  the  economy.  The  use  of  the  physical  resources  in  developing  projections  of  agriculture, 
forestry,  and  mineral  output  and  hence  employment  is  believed  to  be  a  necessity  in  view  of  the  expanding 
technology  and  the  abrupt  changes  possible  in  terms  of  depletion  or  discovery  of  new  resources. 

1 .5  Scope  of  Work 

The  work  undertaken  in  this  appendix  includes  analysis  at  the  national,  icgional.  Basin,  and  plan  area  levels.  The 
paragraphs  that  follow  briefly  summarize  the  scope  of  work. 
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1.5.1  Genera! 


and  data  «<c<Uintng  i*»  the  economic  base  of  the  Basin  arc  developed  for  current  and  past 

Pi-Mod-  and  tic-nd'  jic  shown.  Inti neta.n>ii']i:ps  ate  analyzed  for  those  Utat  exist  between  the  Basin  and  the 
nalK>na!->vi.«>nal  cimnwii'  lit  general.  thi  na>»  seal  used  v.as  l‘>(>0  with  exceptions  for  appropriate  data  reporting 
■•eats.  Projection'  are  developed  lot  the  year  .  !‘*SI).  2000.  and  2020. 

1.5.2  National  and  Regional  Economies 

Die  ev>>n»n>H  activities  >•!  th.  Basin  arc  tied  to  the  activities  of  die  rest  of  the  nation.  This  results  front  trading 
uialionsliips  between  tl  -  Basm  and  tin  test  of  tne  Nation  and  because  the  Basin  competes  with  other  areas  for 
glow d;  m  iij.i-ojI  activity.  !r.  establishing  the  iiatioiui-Basin  relationship  this  study  also  includes  analyses  of 
njtiouai-icgional  ccoiiomic  growth.  technological  changes  .mil  economic  and  other  factors  which  would  influence 
the  future  ot  the  Basm 

1.5.3  Basin  Economy 

f  oi  cei tain  economic  scdois  an  overall  Basin  allocation  was  made  at  tiie  national  level  by  national  study  groups, 
cn;*c-cu1!>  !oi  viops  and  livestock  tor  agriculture  and  loiest  production.  The  general  demographic  projections  are 
related  to  the  Nation  in  terms  of  fertility  rates  and  migration. 

1 .5.4  Basin  Plan  Areas  and  Economic  Subregions 

Tins  appendix  has  developed  estimates  of  the  growth  of  the  water  assoc-  i  elements  in  the  Basin’s  economy  to 
piov.de  u.xMMrtc-s  ot  the  problem  of  requirements  for  future  water  resource  .elopment.  To  serve  the  purpose  cf 
■lie  tola1  Ippc-r  Mississippi  Rivci  C’orupichensr.e  Basin  Study,  trends  and  pi . , .  .tions  of  economic  and  demographic 
changes  arc  developed  I'm  plan  areas  of  the  Basin.  Delineation  of  the  plan  area.,  was  determined  by  mutual  agreement 
ot  members  of  the  U-onomics  Advisory  Committee  in  association  with  representatives  of  other  advisory'  committees. 
1  iiev.-  p'an  aieas  weic  Jc lined  based  on  drainage  subbasins  of  the  Mississippi  River  Basin,  generalized  to  county  lines. 
Ilowevei.  development  of  projection.,  foi  the  Basm  plan  areas  required  the  use  of  a  procedure  of  first  developing  the 
general  economic  and  demographic  piojvctions  tui  economic  regions  based  upon  the  areal  organization  of  economic 
activity.  The  delineation  ml  the  e>  onoiutc  subregions  was  such  as  to  minimize  the  impact  of  employees  commuting 
be'weeu  the  economic  subregions.  In  summary,  the  two  types  of  areas  used  in  this  study  arc.  (1)  Basin  plan  areas 
based  on  hvdiologu  ciUcua.  shown  m  /ipra  PI  and  P-J  ar.d  (2)  the  economic  subregions  -liown  in  Figures  P-2  and 
Available  data  made  a  statistical  necessity  of  defining  areas  based  on  county  boundaries.  TliC  Basir  plan  aieas 
include  .n>2  counties  and  the  c-conoin'c  subregion/  321  counties.  Economic  profiles  and  data  for  Basin  plan  area;  are 
giu  n  b>  county  m  Fables  P-IJ  tlirougli  /--/6.  A  listing  of  counties  in  economic  subregions  is  found  in  Tabic  P-49. 

1 .5.5  Major  Economic  Parameters 

Projections  iijvc  been  developed  m  this  appendix  tor  four  major  economic  factors:  (1)  population.  (2) 
employment.  (3)  production,  anJ  (4)  peisoiul  income.  Popu'ation  projections  by  farm  and  nonfarm  categories  h.ive 
been  dev  cl  aped  foi  the  economic  subregion,  .md  the  Basin  p.an  areas.  Additional  demographic  information  ;u  -h  as 
age.  sex.  -ml  oilici  characteristics  wer.  projected  for  the  economic  subregions  as  part  of  the  necessary  analysis. 
Employment  1ms  been  developed  and  projected  for  major  industry  groups.  Population  *vas  derived  based  upon 
employment.  Indexes  of  production,  using  value  added  by  manufactuiv.  have  been  developed  for  selecting 
manulactumig  mdustnes.  Product!,  n  vv  js  projected  for  agriculture,  forestry .  minerals,  and  electric  power. 

1 .6  Relation  of  Economic  Projections  for  Type  1  and  Subsequent  Studies 

The  projections  that  luve  been  developed  in  this  appendix  are  predicated  on  a  series  of  assumptions  which  arc 
explicitly  stated  in  each  part  of  this  study.  Subsequent  studies,  suclt  as  Type  II  studies,  may  undertake  a  greater 
detail  m  analysis  than  tbc  Type  I  framework  and  may  develop  projections  that  may  vary  from  those  projections 
contained  m  this  appendix  A  Jepartute  m  subsequent  studies  from  projections  in  this  appendix  may  be  warranted 
based  on  la>er  data,  more  detailed  data,  and  perhaps  even  using  assumptions  differing  from  those  used  in  this T  ype  I 
general  l.ainework  study.  Tins  Type  I  appendix  offers  a  baseline  projection  which  can  become  a  point  of  departure 
ten  subsequent  studies.  This  approach  will  provide  a  consistent  baseline  from  which  to  evaluate  future  economic 
projections.  Among  the  forces  that  might  change  the  assumptions  made  m  this  study  arc  programs  undertaken  or  not 
undertaken  by  1  cdcral.  state,  and  local  governments.  Fertility  rates  are  subject  to  change.  Regional  economic 
development  within  tlic  Nation  and  resultant  competitive  relationships  will  be  more  completely  analyzed  aflci  all 
I  ype  I  studies  lot  the  Nation  ,«ic  completed.  Also  unforeseen  technology  may  develop  which  could  have  a  major 
impact  on  the  piojivtions. 
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Figure  P-2.  Upper  Mississippi  River  Basin  economic  subregions. 


\ 

I- 

ps 


r< 


| 

■< 

| 


ip 

I 

S’ 

I 

£' 

\ 

k 

& 

'f 

ft 


\ 

i 


\  MINNESOTA 


SCALE  IN  MILES 
0  25  50  ?5  100 


Figure  P-3.  1960  population  density  by  county.  Upper  Mississippi  River  Basin  plan  areas. 
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Revnjons  tn  economic  and  demographic  projections  nay  be  ties  doped  as  pari  t  f  tl  e  new  Federal  program  of 
economic  pro-eclsorss  tc*r  the  Nation  sod  major  river  basins.  If  such  revisions  are  deemed  to  have  a  significant  'nmac1 
on  pfan  formulation,  the  revisions  can  be  accommodated  in  subsequent  studies  based  upon  the  relationships 
developed  »n  ihrs  appendix  tor  the  Basin  and  its  component  geographic  subdivisions.* 

1.7  Summary  -  General  Economic  Outlook  for  the  Nation.  Multistate  Region  and  Basin 

Tlie  population,  employment,  and  personal  income  for  the  Natron,  multistate  region  and  Basin  arc  summarized 
for  those  major  areas  rn  the  text  of  this  section  and  in  Table  P-l  and  Figure  P-4  or.  pages  immediately  following  this 
dtscusoon.  The  data  and  projections  in  this  section  are  based  on  the  NPA  analysis  and  projections  in  Part  II,  Draft 
\o.  T  of  Appendix  P.  dated  June  1968. 

1.7.1  Nation 

Events  of  the  past  few  decades  are  cvhkikc  o!  the  economy  of  tfic  US.  being  able  to  absorb  a  new  and 
ever-met  easing  population  and  at  she  sank-  time  creating  a  higher  standard  of  living.  In  the  last  three  and  cnc-half 
decades  :he  Nations  production  of  goods  and  services  (in  real  terms)  has  tripled.  With  the  population  increasing  by 
about  60  percent  and  employment  by  about  50  percent,  this  has  left  room  for  a  75  percent  increase  in  per  capita 
cortsampiion.  a  400  percent  increase  :n  government  services,  a  140  percent  increase  in  business  investment,  and  a 
reduction  ot  8  hours  in  tlie  average  work  week. 

tailed  Slates  population,  which  was  about  ISO  million  in  1060  and  200  million  in  1967,  is  projected  to  reach 
about  240  million  hv  19.S0  and  460  million  by  the  year  202C.  as  shown  in  Table  P-l  and  Figure  P-4.  This  represents 
an  annual  growth  of  about  1.5  percent  in  the  past  3  decades.  Most  of  the  projected  growth  is  attributed  to  natural 
increase  with  a  small  proportion  of  foreign  immigration.  Employment  is  expected  tc.  about  double  to  130  million  by 
the  year  2000.  from  67  million  in  I960,  representing  an  annual  growth  rate  of  1.6  percent.  The  Nation  by  the  year 
2020  ti  likely  to  l»3ve  as  many  employed  persons  as  it  had  people  in  1960.  Total  personal  income  is  expected  to 
teach  almost  51.000  billion  by  I9S0  and  S2.2  trillion  by  2000,  up  from  $400  billion  in  1960  and  S500  billion  in 
1965.  While  rhe  annual  increase  in  the  last  30  years  has  been  about  3  percent  and  4  percent  in  1960-65,  it  is 
projected  at  over  4  percent  in  the  next  30  years.  Per  capita  personal  income  in  1960  vva»  S2.200  and  is  projected  to 
be  $4,100  in  1930.  $6,700  in  20GQ.  ana  S  10.500  in  2020.  This  rate  of  increase  is  much  faster  than  the  pace 
experienced  in  the  past  30  years. 

1.7.2  Muliistate  Region 

The  sx  states  of  the  multistatc  region.  Illinois.  Indiana.  Iowa.  Minnesota,  Missouri,  and  Wisconsin,  as  a  whole, 
are  expected  to  continue  to  grow  at  a  slightly  slower  pace  than  the  Nation.  Thus,  while  the  area  had  16  percent  of 
the  Natron's  population  in  lc,fc0.  it  is  expected  to  have  15  percent  by  1 980  and  !4  percent  by  2020.  Similar  trends 
arc  shown  in  labor  force,  employment,  total  personal  income  and  per  capita  personal  income.  In  absolute  growth 
terms,  ifrere  are  very  substantial  increases  in  the  mullistatc  region.  By  1980  the  region  is  projected  to  have  38  million 
people,  ol  whom  15  million  will  be  in  the  work  force  with  157  billion  dollars  in  personal  income  with  an  average  per 
capFa  income  ol  $4,200.  These  compare  with  29  million  people,  12  million  employees.  68  billion  dollars  in  personal 
income,  and  $2,300  in  per  capita  income  in  I960. 

The  multcstaie  region  has  had  an  unfavorable  industry  mix  and  lias  been  at  a  comparative  disadvantage  in  the 
location  ot  most  industrial  sectors.  Both  of  these  factors  contributed  to  the  relatively  sluggish  employment  growth 
in  the  region  during  tlie  post-war  years.  The  region  is  expected  to  lag  behind  the  rest  of  the  Nation  in  its  pace  of 
total  employment  growth  over  the  next  3  decades,  reflecting  an  unfavorable  industrial  composition  and 
below-averagc  growth  on  an  indus:rv-by-industry  basis. 

1.7.3  Upper  Mississippi  River  Basin 

Since  the  Basin  area  accounts  for  a  preponderant  share  of  the  multistatc  regional  activities,  future  developments 
in  the  Basin  are  expected  to  roughly  parallel  developments  in  the  multistatc  region.  Population,  labor  force, 

•The  preliminary  national  projections  (March  1968)  of  population,  employment,  ami  personal  income  by  (he  Office  of  Business 
Economics  (OBI  ).  L’SDl’.  use  Ui>.  Bureau  of  Census  Series  C  national  population  projections.  Series  C  projections  use  a  slightly 
lower  fertility  rale  than  an  adaptation  of  ;he  Census  Series  11  population  projections  that  were  used  in  this  appendix.  This  difference 
at  Ihe  national  lexel  is  about  3  peicent  in  I960.  8  percent  in  2000.  amt  IS  percent  in  2020.  However,  the  preliminary  per  capita 
personal  income  projections  and  (he  resultant  total  personal  income  for  Ihe  Nation  are  slightly  higher  in  the  ODIi  preliminary 
projections  than  those  descloped  in  Ihts  appendix.  The  OBI.  preliminary  projections  are  currently  under  review  prior  lo  final 
projections  heme  completed.  Any  differences  in  the  Basin  projections  are  not  known  at  this  time.  Any  impact  of  differences  of  the 
projections  on  the  planning  elements  of  the  Upper  Mississippi  River  Comprehensive  Basin  Study  is  viewed  as  not  being  significant 


Table  P-1 


Summary  of  Population,  Employment  and  Income  for  the  United  States, 
Multistate  Region,  and  Upper  Mississippi  River  Basin  Plan  Areas  — 
Actual  1960  and  Projected  1980,  2C00  and  2020 

Area 

Actual 

Projected 

I960 

1980 

2000 

2020 

Population  (thousands): 

Nation . 

179,926 

241.23 8 

331.013 

460.576 

Multistate . 

29,209 

37.665 

48.880 

66.223 

Basin  Plan  Areas  . 

19,316 

26.153 

35,309 

48,230 

Population  Index  (1960=  100): 

Nation . 

100 

134 

184 

256 

Multistate . 

100 

129 

167 

227 

Basin  Plan  Areas  . 

100 

135 

183 

250 

Employment  (thousands): 

Nation . 

66.679 

94,680 

129,200 

174.100 

Multistate . 

11,544 

15.063 

19,574 

25.470 

Basin  Plan  Areas . 

7,563 

9,920 

13.194 

17.581 

Employment  Index  (1960=  100): 

Nation . 

100 

142 

194 

261 

Multistate . 

100 

131 

170 

221 

Basin  Plan  Areas . 

100 

131 

175 

233 

Total  Personal  Income  (Millions  of  1960 dollars): 

Nation . 

399.028 

989.500 

2,218.400 

4.854.100 

Multistate . 

67,535 

156,950 

330.184 

704.282 

Basin  Plan  Areas . 

46,564 

107.366 

232,555 

495.844 

Total  Personal  Income  Index  (1960  =  100): 

Nation . 

100 

248 

556 

1216 

Multistale . 

100 

232 

489 

1043 

Basin  Plan  Areas . 

100 

231 

499 

1065 

Personal  Income  Per  Capita  (1960  dollars): 

Nation . 

2,217 

4.100 

6.700 

10.500 

Multistate . 

2,312 

4.200 

8.800 

10.600 

Basin  Plan  Areas  . 

2.410 

4.100 

6.600 

10.300 

Personal  Income  Per  Capita  Index  (1960  =  100): 

Nation . 

100 

185 

302 

475 

Multistate . 

100 

180 

293 

460 

Basin  Plan  Areas . 

100 

170 

273 

427 

employment,  and  total  personal  income  are  expected  to  continue  to  grow  at  a  more  rapid  pace  than  the  multislate 
and  approach  the  national  pace.  Basin  population  is  projected  to  increase  from  19  million  in  1900  to  20  million  by 
1980  and  48  million  by  2020. 

Employment  in  the  Basin  is  expected  to  reach  10  million  by  1980  and  18  million  by  2020,  implying  increases  of 
31  percent  and  133  percent,  respectively,  over  the  I960  level  of  7.0  million.  About  half  of  the  employ  i.ienl  increase 
will  originate  in  services  and  education  with  another  tv.o-fifths  accounted  for  by  the  growth  of  trade,  government, 
finance-insurancc-rcal  estate,  and  contract  construction.  Total  personal  income  is  expected  to  increase  130  percent 
between  1960  and  1980  (in  constant  prices)  which  reflects  an  appreciable  increase  in  per  capita  income  fiom  $2,400 
in  I960  to  $4,100  in  1980,  S6,600  at  the  turn  of  the  century,  and  $10,300  by  2020.  Per  capita  income  hi  the  Basin 
is  currently  slightly  above  the  national  average,  although  it  is  projected  to  fall  slightly  below  the  national  level  al  ter 
1980. 

1 .8  Summary  of  Projections  for  Economic  Subregions 

Total  population  for  the  sum  of  the  economic  subregions  of  the  Basin  is  expected  to  increase  from  21  million  in 
1960  to  53  million  in  2020  or  about  2.5  times,  as  shown  in  Table  P-2.  The  economic  subregions  ranged  in  si/.e  of 
population  in  1960  from  7.7  million  for  Chicago,  3.3  million  for  St.  Louis,  2.4  million  for  Minneapolis  St.  Paul,  and 
2.1  million  for  Milwaukee,  down  to  0.8  million  for  Eau  Claire,  Wisconsin.  Three  partial  economic  subregions,  A,  B, 
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Figure  P-4.  Population,  employment  and  total  personal  income 
for  the  nation,  multistate  and  basin  plan  areas. 
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Figure  P-4.  Population,  employment  and  total  personal  income 
for  the  nation,  multistate  and  basin  plan  areas,  (con.) 
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Ta>!e  P-2 

Population  and  indexes.  Upper  Mississippi  River  Basin 
Economic  Subregions  —  1950— 202&4 
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IhuTip'.yrn 

1950 

19W 

I9~a 

mo 

1990 

El 

mm 

2020 

Total  Po{*.!auon  Ichouiandtof  mhatntanist 

A  ME  Mmrasota 

138 

.35 

120 

128 

149 

?74 

291 

234 

3 

NtV  ?*1irwv*s0!ji 

1 19 

112 

9S 

99 

VJl 

105 

109 

113 

c 

Svv  Minnesota 

1© 

163 

148 

153 

167 

1Y4 

192 

205 

1 

Mmncapolrs  Si  Paul 

2.C27 

2.-539 

2.973 

3.646 

4.230 

4,301 

5.584 

6.5S3 

II 

Sau  Claire 

803 

820 

936 

1.052 

1.248 

1.392 

1.607 

1.819 

III 

Oeih’Cinn-ft  Dodge 

1.33S 

1.389 

1.594 

1.840 

2.151 

2.448 

2.852 

,272 

IV 

Dacenport-Roc*  Island  Moline  . 

1.302 

1.432 

1.573 

1.344 

2.1  S3 

2552 

3.052 

3.369 

V 

W‘SvduV  « 

1.676 

2.096 

2.530 

3.162 

3.783 

4.334 

5.218 

6.069 

VIII 

Chicago 

6.283 

7.653 

8  774 

10.467 

12.370 

14.290 

10.723 

19.601 

Vlt 

Peoria 

i.334 

1.470 

1.616 

1.937 

2.2S1 

2 £21 

3.079 

3.645 

VI 

Sr.  Louis 

3.002 

3329 

3.S25 

4.254 

5.065 

5.845 

6.734 

7.785 

Total  Basin 

18.189 

21.042 

24.242 

20.632 

33.715 

23.78S 

45354 

53003 

In-Vics  M  ated  On  *960 

A  ME  Minnesota  . 

to: 

100 

83 

94 

no 

128 

K3 

172 

8 

MV  Minnesota 

106 

100 

88 

83 

9* 

93 

97 

10? 

C 

SVV  Minnesota 

10! 

100 

91 

34 

102 

107 

118 

122 

1 

Minneapolis-St.  Paul 

83 

109 

122 

149 

173 

197 

229 

270 

II 

Eau  Claire 

93 

100 

i!4 

123 

152 

170 

195 

222 

Ml 

Des  Momes-fl.  Dodge  .  .  .  .  .  . 

SS 

100 

115 

132 

155 

176 

205 

236 

IV 

Davanport-RccVc  IsLvxJ  Mcline 

91 

100 

110 

129 

153 

178 

214 

256 

V 

MitiYau’xee  ... 

80 

ICO 

123 

151 

181 

209 

249 

290 

VIII 

Chicago 

82 

100 

115 

137 

162 

187 

218 

256 

VII 

Peona 

91 

100 

110 

132 

153 

178 

209 

243 

VI 

St  Louis 

90 

ICO 

115 

131 

552 

176 

202 

234 

Total  Basin 

86 

1G0 

115 

136 

160 

184 

216 

252 

'  See  f  -g-jr*  P  23  and  IjNe  P  49  for  She  counties  >nc!gM  *n  the  econjm*-  mbsejem 

and  C.  respectively .  northeast  Minnesota,  northwest  Minnesota,  and  southwest  Minnesota,  ate  outlying  areas  with 
the  regional  center  of  the  economic  subregion  outside  of  the  Basin.  In  tenns  of  growth  changes,  ihe  must  rapidly 
growing  economic  subregion,  historically  and  projected.  »s  Milwaukee,  as  shown  in  Tabic  P-2.  The  second  most 
rapidly  growing  economic  subregion  ts  Minneapolis-St.  Paul,  and  the  third  is  the  Chicago  and  Davenport-Rock 
island-Moline  subregion:  fourth  is  Peoria,  filth  is  Dcs  MoinefrFort  Oodge.  and  sixth  is  St.  Louis.  Tlic  partial 
economic  subregions  of  northeast,  northwest  and  southwest  Minnesota,  which  are  predominantly  agricultural  areas 
without  major  regional  center,  show  population  losses  in  the  next  few  decadeshy  some  growth  in  the  latter  decades 
of  the  projection  period.  Detailed  economic  profiles  lor  CMRB  Economic  Subregions  are  contained  in  Section  2  of 
tins  icport. 

1 .9  Summary  of  Projections  for  Basin  Plan  Areas 

The  physiographic  unit  which  forms  the  basis  for  plan  formulation  in  water  resources  studies  is  the  hydrologic 
basin  plan  area  In  contrast  to  the  1 1  previously  discussed  economic  subregions,  the  Basin  is  composed  of  17  plan 
areas.  Since  considerable  overlap  exists  between  subregions  and  plan  areas,  a  disaggregation  procedure  was  required 
to  obtain  projections  o!  economic  jnd  demographic  activity  for  the  17  plan  areas.  The  disaggregation  was 
accomplished  by  using  a  procedure  which  assigned  to  each  county  a  share  of  its  economic  subregion’s  projected 
activity .  this  share  was  based  on  the  1%(>  county  distribution  of  activity  in  the  subregion,  the  results  obtained  ''  ' 
each  county  were  then  summed  to  obtain  the  desired  plan  area  projections.  In  a  preliminary  assessment  of  the  utility 
ol  the  total  protection  phase  oi  the  UMRCBS  Economic  Base  Study,  the  conclusion  has  been  reached  that 
projections  by  economic  subrcg'ons  and  plan  areas  are  not  mutually  exclusive.  That  is.  they  may  be  used 
interchangeably  to  analyse  tiie  related  physical  and  socio-economic  conditions  which  are  inherent  in  problems  ol 
resource  development,  l  or  planning  purposes  such  as  recreation,  the  economic  subregion  is  often  a  more  meaningful 
unit,  oilier  activities  -uch  as  wjtcr  supply  and  quality  control  are  better  assessed  on  the  hydrologic  criterion  which  is 
the  basis  ol  the  plan  area. 
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Tin*  following  paragraphs  and  tabular  presentations  contain  capsule  economic  piollles  for  each  of  the  1 7  plan 
areas  in  the  Basin.  Additional  detail,  p;  riieularly  on  employment  and  output  by  SIC  categories,  is  available  in  l.irait 
No.  2  of  Append i.\  P. 

1.9  t  Population 

The  tO?  counties  in  the  Basin  plan  areas,  as  a  total,  increased  in  population  Irom  1<>.7  million  in  lo.su  to  |*J„? 
milii'  n  in  i‘hiO  and  are  projected  to  increase  to  26  million  in  I  ‘780  and  48  million  by  2020.  as  shown  in  table  i’-J. 
In  Figure  PS  there  is  a  great  variety  in  the  population  density  of  these  plan  jreas.  from  Plan  Area  5 A,  Illinois  North, 
which  includes Chaiigo,  with  a  population  of  7.3  million  in  l‘f(»0.  to  ihe  smallest  area.  Plan  Area  10.  l-o\.  Wyacond'i 
and  Fabius  river  basins  in  northeastern  Missouri,  with  a  total  population  of  67.000  in  I960.  The  total  population  lor 
the  Basin  plan  areas  i .  projected  to  increase  by  2.5  times  from  I960  to  2020.  as  shown  in  Table  PS.  Areas  that  arc- 
growing  at  a  greater  r.  tc  than  the  Basin  average  are.  (a)  Mississippi  Headwaters,  including  Minncapolis-Sl.  Paul  Area, 
lb)  the  Rock  River  Basin  in  Wisconsin  and  Illinois,  which  includes  Madison.  Wisconsin  and  RochlotJ.  Illinois,  (c)  the 


Table  P-3 

Population  and  Indexes,  Upper  Mississippi  River  Basin 
Plan  Areas  -  1963-2020 


UMRB  Plan  Areas 

Year 

Xo. 

Description 

I960 

1980 

2000 

2020 

Total  Population  (thousands of  inhabitants): 

1 

Mississippi  Headwaters . 

2,074 

3.093 

4.126 

5.671 

2 

Chippewa  &  Black . 

312 

383 

495 

635 

3 

Wisconsin  . 

500 

660 

894 

1.184 

4 

Rock  . 

1.311 

1,752 

2,455 

3.583 

5A 

Illinois.  North . 

7.294 

10,086 

13,741 

18,724 

53 

Illinois.  South . 

1,764 

2,260 

3.067 

4.290 

6 

Kaskaskia  . 

714 

893 

1,123 

1.460 

7 

Big  Muddy . 

223 

268 

327 

425 

8 

Meramec . 

1,864 

2,568 

3,534 

4,841 

9 

Salt  . 

164 

178 

227 

294 

10 

Fox.  Wyaconda,  &  Fabius . 

67 

75 

95 

124 

11 

Des  Moines  . 

845 

1.112 

1.472 

1.946 

12 

Skunk  . 

222 

286 

392 

545 

13 

Iowa  &  Cedar . 

772 

1,048 

1.407 

1.958 

14 

Turkey.  Maquoketa,  Wapsipinicon,  &  Upper  Iowa  .  .  . 

473 

618 

856 

1,190 

15 

Cannon,  Zumbro.  &  Root . 

274 

357 

455 

600 

16 

Minnesota . 

443 

502 

093 

760 

Total  Basin . 

19,316 

26,153 

35,309 

48.230 

Inde  -es  (based  on  1960  =  100): 

1 

Mississippi  Headwaters . 

100 

149 

199 

273 

2 

Chippewa  &  Black . 

100 

123 

159 

204 

3 

Wisconsin  . 

100 

134 

179 

237 

4 

Rock  . 

100 

134 

187 

273 

5A 

Illinois.  North . 

100 

138 

183 

257 

5B 

Illinois,  South . 

100 

128 

174 

243 

6 

Kaskaskia  . 

100 

125 

157 

204 

7 

Big  Muddy . 

100 

120 

146 

190 

8 

Meramec . 

100 

138 

192 

260 

9 

Salt  . 

100 

109 

139 

180 

10 

Fox,  Wyaconda.  &  Fabius  ...  . 

100 

1:1 

141 

185 

11 

Dcs  Moines  . 

100 

132 

174 

230 

12 

Skunk  . 

100 

129 

177 

246 

13 

Iowa  &  Cedar . 

100 

136 

182 

254 

14 

Turkey.  Maquoketa,  Wapsipinicon,  &  Upper  Iowa  .  .  . 

100 

131 

181 

251 

15 

Cannon,  Zumbro,  &  Root . 

100 

130 

166 

219 

16 

Minnesota  . 

100 

113 

134 

172 

Total  8asin  . 

100 

135 

183 

250 
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Meramec,  (Jj  the  Illinois  Nuith  Bas:n,  which  includes  Chicago, (e)  the  Iowa-Cedar  Basin  in  Iowa,  and  (0  theTuikcy 
Uppei  Iowa  Rivet  Aiea,  which  includes  noiihcastern  Iowa,  Plan  Area  14.  The  slowest  growing  areas  are  those 
without  major  metropolitan  areas. 

The  tanking  of  plan  aieas  based  on  size  of  population  and  rates  of  population  growth  for  I960  to  2020  are 
shown  in  Table  P-4. 

As  an  aid  m  developing  water  supply  and  watei  quality  information,  population  projections  were  developed  for 
farm  and  nonfaim  population  for  plan  areas  in  Table  P5.  These  projections  were  based  upon  employ  ment  by  farm 
and  nonfatm  categories  and  dependency  ratios  related  o  those  employment  categories.  The  nonfarm  population  is 
shown  to  be  the  highest  foi  the  Illinois  North  Pla.i  Area,  including  Chicago,  the  Mississippi  Headwaters  Area 
including  Minneapohs-St.  Paul,  the  Meramcc  Area,  including  St.  Louis,  and  other  areas  as  shown  in  Table  P5.  The 
i.ites  of  growth  for  the  nonferni  population  shown  in  Table  P5  were  derived  from  the  data  on  farm  nnployment 
developed  by  the  Lconomic  Research  Service.  The  farm  population  in  1960  was  approximately  2  millior.  and  this  is 
projected  to  decline  to  925.000  by  2020.  The  rates  of  decline  are  highly  varied  with  the  urban  plan  areas  such  as  the 
Illinois  North  declining  at  the  greatest  rate.  Plan  areas  si  wing  the  least  decline  are  the  Big  Muddy  Plan  Area  ?  and 
the  Fox-Fabius  Pla  t  Area  10. 

1.9.2  Employment 

Total  employ  ment  in  the  Upper  Mississippi  plan  areas  is  protected  to  increase  from  7.6  million  in  1960  to  9.9 
million  in  1980  and  i  7.0  million  in  2020.  As  shown  in  Table  P-6,  the  rates  of  growth  of  employment  arc  slightly  less 
than  that  of  population.  Based  on  an  index  of  100  in  1960,  the  total  population  for  the  Basin  is  projected  to  be  250 
in  2020,  whereas  employment  is  projected  to  be  233  in  2020. 

The  composition  of  employment  foi  the  total  Basin  by  majot  sectors  is  projected  to  undergo  some  vary  dramatic 
•  lunges  in  the  projection  period.  As  shown  in  Table  P  7  and  Figure  P-5,  manufacturing  was  the  No.  1  ranking 
industry  ui  I960  with  services  being  No.  2  in  rank.  By  2020  the  situation  is  projected  to  be  reversed,  with  services 
No.  I  and  manufacturing  No.  2.  Retail  trade  remains  as  the  No.  3  employer  during  the  projection  period. 
Government  becomes  the  fourth  ranking  employer  by  2020  and  is  about  the  same  level  as  the  finance,  insurance, 
and  real  estate  (F.l.R.F.)  sector  of  employment  in  i960. 

The  composition  of  the  various  industry  groups  ii>.  manufacturing  employment  is  shown  in  Table  P-S.  In  I960 
the  No.  1  ranking  employer  in  the  Basm  was  nonelectrical  machinery,  the  food  industry  was  No.  2,  electrical 
machinery  No.  3,  fabricated  metals  No.  4,  and  primary  metals  No.  5.  However,  by  the  year  2000  electrical 


Table  P-4 

Ranking  of  Population  and  Population  Growth 
by  Basin  Plan  Areas  —  1960  and  2020 


Total  Population 

Population  Growth 

Rank 

Area 

No. 

Basin  Plan  Area 

I960  Actual 
Population, 
thousand 

Rank 

Area 

No. 

Basin  Plan  Area 

2020  Index 
(1960=100) 

1 

5A 

Illinois,  North  . 

7,293.6 

1 

1 

Mississippi  Headwaters . 

273 

2 

1 

Mississippi  Headwaters . 

2.073.6 

2 

4 

Rock  . 

273 

3 

8 

Meramec . 

1,864.4 

3 

8 

Meramec . 

260 

4 

58 

1,764.4 

4 

5A 

Illinois,  North  . 

257 

5 

4 

Rock  . 

1,310.7 

5 

13 

Iowa  &  Cedar . 

253 

6 

11 

Dos  Moines . 

845.1 

6 

14 

Turkey,  Maquoketa,  Wapsipinicon, 

7 

13 

Iowa  &  Cedar . 

772.4 

S  Upper  Iowa . 

251 

8 

6 

Kaskaskia  .  .  . 

713.9 

7 

12 

Skunk . 

246 

9 

3 

Wisconsin  ... 

500.1 

8 

5B 

Illinois,  South  . 

243 

10 

14 

Turkey.  Maquokota,  Wapsipimcon, 

9 

3 

Wisconsin  .  . . 

237 

&  Upper  Iowa 

473.5 

10 

11 

Des  Moines  . 

230 

11 

16 

Minnesota  .  ... 

442.6 

11 

15 

Cannon,  Zumbro,  &  Root . 

219 

12 

2 

Chippewa  &  Black . 

311.9 

12 

2 

Chippewa  &  Black . 

204 

13 

15 

Cannon.  Zumbro,  &  Root . 

274,2 

13 

6 

Kaskaskia  . 

204 

14 

7 

Big  Muddy  ...  . 

223.2 

14 

7 

Big  Muddy . 

190 

15 

12 

Skunk  . 

221.7 

15 

10 

Fox,  Wyaconda,  a  Fabius . 

185 

16 

9 

Salt  . 

163.3 

16 

9 

Salt  . 

180 

17 

10 

Fox,  Wyaconda,  &  Fabius . 

67.3 

17 

16 

Minnesota . 

172 

19,316.4 

Basin  Total . 

250 
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Table  P-5 

Upper  Mississippi  River  Basin 
Nonfarm  and  Farm  PuDulation  by  Plan  Area  —  1960, 
and  Indexes  of  Nonfarm  and  Farm  Population  —  1980—2020 

Nonfcrm  Population  Farm  Population 

Population.  Index  Bated  on  Population.  Index  Bas-‘!  ■  t 
thousand  I960 Equals  100  thousand  I960  Equ.it  100 


Plan  Area 

I960 

•°k- 

2000 

2020 

i960 

19SQ 

20U0 

102Q 

1 

Mrchiipw  Headwaters . 

1,854.4 

159 

217 

301 

2X9.2 

66 

48 

42 

2 

Chippewa  &  Blade . 

206.0 

149 

214 

285 

105.9 

71 

52 

46 

3 

Wisconsin  . 

383.3 

154 

217 

294 

116.8 

67 

55 

50 

4 

Rode  . 

1,114.0 

143 

210 

3t4 

196.7 

81 

57 

44 

5A. 

Illir-cis,  North . 

7,212.8 

139 

190 

259 

80.8 

53 

29 

18 

53 

Illinois,  South . 

1,509.2 

133 

194 

277 

255.2 

72 

56 

44 

6 

Kaskaskta  . . . 

642.3 

131 

169 

222 

71.6 

69 

52 

47 

7 

Big  Muddy . 

194.6 

125 

158 

2C9 

28.7 

86 

65 

61 

8 

Meiamet: . 

1,797.0 

141 

198 

268 

668 

58 

39 

38 

9 

Salt  . 

114.0 

123 

170 

235 

498 

76 

68 

54 

10 

Fox,  Wyaconda.  &  Fabhts . . 

46.4 

124 

170 

240 

208 

84 

77 

62 

11 

Oes  Moines  . 

652.8 

149 

209 

283 

1928 

74 

57 

50 

12 

Skunk . . . 

163.2 

148 

215 

309 

52.5 

60 

53 

42 

13 

loves  &  Cedar . . . . . 

602.7 

152 

218 

312 

1188 

78 

55 

4? 

14 

Turkey,  f.laquokets.  Wapiipinicon.  &  Upper  Iowa  . . . 

356.5 

146 

219 

316 

1168 

83 

64 

55 

15 

Cannon,  Zumbro,  &  Root . 

202.6 

146 

201 

278 

71.6 

85 

65 

53 

16 

Minnesota . 

27* ' 

136 

177 

242 

168.5 

76 

63 

57 

Basin  Total . 

17,332.' 

143 

197 

273 

1 824.0 

73 

55 

47 

machinery  is  shown  as  being  the  leading  employer  and  nonelectrical  machinery  is  No.  2,  fabricated  metals  No.  3, 
food  No.  4,  transportation  equipment  No.  5,  and  primary  metals  No.  7.  Several  manufacturing  industries  arc 
projected  to  show  a  decline  in  employment,  as  noted  in  Table  P  S.  The  most  significant  water-using  industries  arc  the 
following'  food,  pulp  and  paper,  chemicals,  petroleum  products,  primary  metals,  and  stone,  day  and  glass  products. 
Of  these  industries  the  most  rapidly  growing  one  in  terms  of  employment  is  the  pulp  and  paper  industry,  as  shown  in 
Table  P-8. 

1.9.3  Personal  Income 

Total  personal  income  and  per  capita  income  for  1960.  and  indexes  of  change  by  decade  to  2020  arc  shown  in 
Table  P-9.  The  total  personal  income  for  the  entire  Basin  of  S46.6  billion  in  1960  is  projected  to  increase,  at  an 
index  based  on  1960  equals  100,  as  follows:  19S0,  231;  2000.  500;  2020.  1065.  This  is  based  on  average  annual 
compound  rates  of  change  of  income  of  slightly  over  2  percent  per  year  per  capita  which  has  been  true  in  the  past 
two  decades  based  on  real  income  on  constant  value  for  the  dollar.  Per  capita  income  winch  was  $2,410  in  I960  is 
projected  to  increase,  at  an  index  based  on  1960  equals  100,  to  1 70  in  1980.  z73  in  2000,  and  427  by  2020.  The  per 
capita  income,  based  on  I960  dollars  is  projected  to  increase  from  S2,4iU  in  1960  to  S4.105  in  1980,  to  S6,580  in 
2000,  and  $10,281  in  2020.  As  one  would  suspect,  the  highest  income  areas  arc  major  metropolitan  areas  such  as 
Illinois  North,  Mississippi  Headwaters,  Meramec,  etc.  The  plan  areas  of  lowest  income  but  with  some  of  tiie  higher 
rates  of  change  arc  the  relatively  rural  agricultural  areas.  This  is  summarized  in  Table  P-10. 

1.9.4  Output  by  Selected  Industries 

To  aid  in  the  problem  of  projecting  water  resource  requirements  especially  for  manufacturing  industries,  data 
were  developed  for  output  for  selected  industries  that  were  analyzed  anJ  deemed  signifkuiit  for  water  requirements 
in  the  Basin.  This  analysis  was  done  prior  to  the  organization  of  the  Economic  Base  Study  and  represented  the 
combined  views  of  the  Public  Health  Service  (now  FWPCA),  the  NPA,  and  the  Corps  of  Engineers.  Data  on 
agricultural  output,  forestry  output,  and  mining  output  were  developed  by  Federal  agencies  as  part  of  the 
information  required  to  project  water  use  in  areas  of  their  specific  responsibility. 
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Table  P-6 


employment  in  the  Upper  Mississippi  River  Basin 
by  Plan  Area  With  Indexes  —  1960—2020 


Men  Area 

Actual 

S'J60 

SOSO 

Projected 

2000 

2020 

Employees  {thousands) 

1  Mississippi  Headwaters  . 

848.4 

1.179.2 

1.605.9 

2,123.5 

2 

Chippewa  &  Black . 

99.4 

128.5 

164.5 

205.5 

3 

Wisconsin  . 

169.4 

223.7 

293.0 

378.8 

4 

Rock  . 

561.6 

752.6 

1.014.1 

1.384.3 

5A 

Illinots.  North  .  . 

3,126.0 

4,014.7 

5.303.9 

7.032.7 

58 

Illinois.  South  . 

599.4 

769.5 

1.040.8 

1,430.8 

6 

Kaskaskia  . 

221  1 

278.8 

353.7 

4S2.4 

7 

Big  Muddy  . 

65.8 

83.3 

105.7 

134.6 

8 

Merarr.ec  .  .  . 

716.0 

1.004.2 

1.371.7 

1.855.3 

9 

Sait  . 

55.1 

64.3 

7B.C 

101.6 

to 

Pox.  Wyaconda.  &  Fabhis . 

18.3 

22.2 

27.8 

36.1 

11 

Des  Moines  -  . 

302.8 

403.9 

530.3 

699.2 

12 

Skunk  .  . 

83.4 

116.5 

158.9 

217.7 

13 

Iowa  &  Cedar  . 

272.0 

358.5 

477.6 

643.5 

14 

Turkey.  Maquoketa,  VJapsipinicon.  &  Upper  Iowa  .  .  . 

172.9 

2245 

295.8 

407.5 

15 

Cannon,  Zumbro.  &  Root . 

99.3 

132.0 

177.2 

223.3 

16 

Minnesota  .  .  .  .... 

142-7 

163.4 

195.5 

244.2 

Basin  Total  .  .  . . 

7,552.7 

9.319.8 

13.194.1 

17.581.0 

indexes  (based  on  1960  =  100) 

1  Mississippi  Headwaters . 

100 

139 

189 

250 

2 

Chippewa  &  Slack .  . . 

100 

129 

165 

20V 

3 

Wisconsin  . 

100 

132 

173 

224 

4 

Rock  . 

100 

134 

181 

246 

5A 

Illinois,  North . 

ICO 

128 

170 

225 

58 

Illinois.  South . 

100 

128 

174 

239 

6 

Kaskaskia  . 

100 

126 

160 

209 

7 

Big  Muddy . 

100 

127 

161 

204 

8 

Mcramec  .  . 

100 

140 

192 

259 

9 

SaU  . 

100 

117 

141 

184 

10 

Fox.  Wyaconda,  &  Fabius . 

100 

121 

152 

197 

11 

Des  Moines  . 

100 

133 

175 

231 

12 

Skunk  .  . 

100 

140 

191 

261 

13 

Iowa  &  Cedar . 

100 

132 

176 

237 

14 

Turkey,  Maquoketa.  Wacsipinicon,  &  Upper  Iowa  .  .  . 

100 

130 

171 

236 

15 

Cannon,  Zumbro.  8t  Root . 

100 

133 

178 

225 

16 

Minnesota . 

100 

114 

137 

171 

Basin  Total . 

100 

13? 

175 

233 

1. 9.4.1  Manufacturing  Output 

A  Miniiiiar)  of  tin.  output  indexes  foi  selected  manufacturing  industries  that  arc  major  water  users  or  create 
water  quality  problems  are  shown  in  Tabic  Til.  The  industries  included  arc  food,  chemicals,  jx.. oleum  refining, 
h)drauhc  cemciu.  piimar)  metals,  fabiicaled  metals,  arid  nonelectrical  machinery.*  The  output  is  based  on  a  value 
added  eoitecpt  on  an  employee  oasis  and  represents,  for  the  future  period,  changes  in  output  per  employee,  as 
projected  by  the  NPA.  As  seen  in  Table  T  il,  the  Illinois  North  plan  area,  which  includes  Chicago,  accounts  for 
about  one  half  u!  the  output  of  the  selected  manufacturing  industries  with  the  Illinois  South,  the  Rock  Rivci,  and 
the  Mciau.cc  accounting  foi  an  additional  one  fourth  of  the  Basin  output  divided  equally  among  those  three  areas. 
The  Mississippi  Headwaters  ranks  next  on  total  output  of  these  selected  industries.  The  overwhelming  predominance 
of  output  by  the  Illinois  North  Plan  Area  is  shown  for  the  food  industry,  chemicals,  primary  metals,  fabricated 
metJs.  and  uoiiclecliicul  machinery.  In  terms  of  the  projected  index  of  change  shown  for  1980,  the  index  shows  the 
•  For  additional  dala  refer  to  pages  P-ll-61 5-620.  Draft  No.  2  Appendix  1\  June  1968. 
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Figure  P-5.  Total  employment  in  the  Upper  Mississippi  River  Basin  plan  areas 
by  major  industry  group,  1960-2020. 


Table  P-7 

Industry  Employment  Total  for  the  Upper  Mississippi  River  Basin 
by  Major  Sector  Employment  —  1960-2020,  and  Index 


Major  Sector 

Actual 

Projected 

SIC 

Destripiic . 

mo 

1980 

7000 

2020 

Employees  (thousands) 

01  -09 

Agr..  Forest.  Ct  Fisheries . 

. 

619.7 

530.5 

421.6 

337.5 

10-  14 

Mining3 . 

33.2 

39.8 

45.3 

46.6 

15-17 

Construction . 

394.6 

543.0 

715.5 

940.8 

19-39 

Manufacturing  . 

2,149.8 

2,439.7 

2,792.2 

3,226.7 

40-49 

Transp.,  Communications,  Public  Util . 

588.9 

597.1 

599.3 

620.0 

53 

Wholesale  Trade . 

418.2 

592.6 

720.6 

858.5 

52-59 

Retail  Trade . 

1,196.8 

1,426.7 

1,767.3 

2,247.9 

6C-67 

Finance,  Insurance,  Real  Estate . 

354.1 

576.5 

930.4 

1,357.0 

70-39 

Services  .  .  . . 

1,461.3 

2,503.7 

4,162.7 

6,282.2 

91-93 

Government . . 

335.S 

665.2 

1,039.3 

1,663.8 

Total  . 

7,552.7 

9,919.8 

13,194.1 

17,581.0 

Indexes  (based  on  I960  =  100): 

01-09 

Agr.  Forest.  &  Fisheries . 

100 

86 

68 

54 

10-14 

Mining3 . 

100 

120 

136 

140 

15-17 

Construction  . 

100 

138 

181 

238 

19-39 

Manufacturing . 

100 

113 

130 

150 

40-49 

Transp.,  Communication,  Public  Util . 

100 

101 

102 

105 

50 

Wholesale  Trade . 

100 

142 

172 

205 

52-59 

Retail  Trade . 

100 

119 

148 

188 

60-67 

Finance,  insurance.  Real  Estate . 

100 

163 

263 

383 

70-89 

Services . 

100 

172 

285 

430 

91-93 

Government . 

100 

198 

310 

496 

Total . 

100 

131 

175 
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3  A  sizeable  amount  of  new  mineral  discoveries  and  workings  have  been  added  to  mining  activity  since  1S60.  These 
new  activities  are  reflected  in  the  Bureau  of  Mines  protections  shown  In  Table  P-85.  However,  because  of  the 
protection  procedures  for  the  economic  subregions  and  allocation  to  the  plan  areas,  the  mining  employment 
protections  shown  in  this  table  are  slightly  less  than  those  shown  by  the  Bureau  of  Mines.  The  differences  are  small 
and  do  net  affect  the  total  employment. 

highest  change  of  output  fui  the  chemical  irdustiy.  with  hydraulic  cement  ranking  second,  petroleum  refining  third, 
food  fourth,  fabricated  metals  fifth,  nonelectric  machinery  sixth,  and  primary  metals  seventh.  The  total  output  is 
shown  a>  increasing  140  percent  in  the  20  years  from  1960  to  1980.  During  this  same  period  employment  in 
manufacturing  industries  as  a  whole  increased  13  percent.  Employment  data  for  the  major  water-using  mdustiies  and 
the  data  on  output  was  used  by  the  Federal  Water  Pollution  Control  Administration  in  Appendix  H  to  project  the 
industrial  water  icquiicmcntx  and  water  quality  needs.  A  combination  of  indexes  of  employment  and  output  were 
generally  used  by  FWPCA  as  indexes  of  industrial  water  requirements  and  related  quality  control  problems. 

1. 9.4.2  Agricultural  Production 

The  demand  for  agricultural  production,  including  crop  and  livestock  products,  from  the  Basin  shows  the 
requirement  for  feed  crops  almost  tripling,  front  49  million  tons  in  1959  to  141  million  tons  in  2020.  Food  crops  are 
projected  to  increase  from  274  million  bushels  in  1959  to  slightly  over  1  billion  bushels  in  2020.  Livestock  products 
showed  a  high  talc  growth  in  beef  and  veal  of  three  times  from  1959  to  2020,  milk  two  tunes,  poultry  about  three 
times,  and  other  agricultural  products  at  similar  rates.  The  value  of  crops  in  the  Basin  is  projected  to  inuease  front 
S3  billion  in  1959  to  $6.9  billion  in  2020.  Livestock  production  is  shown  as  increasing  from  S3.7  billion  in  1959  to 
S9.4  billion  m  2020.  The  total  output  of  crops  and  livestock  is  projected  to  increase  from  6.8  billion  tn  1959  to  16.3 
billion  m  2020.  These  projections  aie  based  on  information  furnished  by  the  Economic  Research  Service, 
Department  of  Agriculture  and  arc  shown  in  detail  in  Section  3  of  this  appendix. 

1. 9.4.3  Forest  Output 

The  United  States  Torest  Service  projects  the  output  of  forest  products  as  increasing  dramatically  from  1960  to 
2020.  The  timber  products  output  is  projected  to  increase  approximately  4  times  from  1960  to  2020  for  saw  logs 
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Manufacturin'*  Oir.ployroent  o^d  \*--j(:x  of  Effployme.-i. 
for  the  Upper  Mississippi  Kiver  Basin 
by  Major  Industry  Group  —  1360— 2000 


Major  Industry  Group 


Employees,  thousands 


Index.  I960 *  100 


SIC 


Code 

Description 

I960 

1980 

2000 

I960 

1980 

2000 

19 

Ordnance . 

.  12.9 

11.3 

11.1 

100 

88 

86 

20 

Food . .  . 

.  286.1 

296.3 

295.5 

100 

104 

103 

21 

Tobacco . 

.  1.0 

0.3 

0.2 

100 

30 

20 

22 

Textiles . 

.  18.4 

10.8 

7.6 

100 

59 

41 

23 

Apparel  . 

.  73.2 

45.9 

39.3 

100 

63 

54 

24 

Lumber . 

.  35.4 

31.8 

30.1 

100 

90 

85 

25 

Furniture . 

.  45.3 

40.2 

36.0 

100 

89 

79 

26 

Pulp  &  Paper . 

.  66.6 

80.5 

101.9 

100 

121 

153 

27 

Printing  &  Publishing  . 

.  157.4 

174.9 

196.7 

;oo 

111 

125 

28 

Chemicals . 

.  83.0 

100.7 

125.0 

100 

121 

151 

29 

Petroleum  Products  . 

.  24  9 

18.5 

16.2 

100 

74 

65 

30 

Rubber  &  Plastics . 

.  23.0 

60.2 

92.2 

100 

154 

236 

31 

Leather  Products . 

.  50.7 

33.:' 

26.9 

1C? 

66 

53 

32 

Stone,  Clay,  Glass . 

.  69.1 

76.9 

86.9 

100 

111 

126 

33 

Primary  Metals . 

.  182.8 

192.3 

193.1 

100 

105 

106 

34 

Fabricated  Metals . 

.  221.1 

274.3 

305.1 

100 

124 

138 

35 

Nonelectrical  Machinery  . 

.  298.3 

309.6 

361.1 

100 

104 

121 

36 

Electrical  Machinery . 

.  237.7 

337.5 

438.7 

100 

142 

185 

37 

Transportation  Equipment . 

.  133.3 

168.4 

201.6 

100 

126 

151 

33 

Instruments . 

.  61.3 

109.S 

152.7 

100 

179 

249 

39 

Miscellaneous  Manufacturing  . 

.  51.7 

65.2 

72.5 

100 

128 

142 

Total  All  Manufacture . 

.  2,143.8 

2.439.7 

2,792.2 

100 

113 

130 

anil  about  2.5  times  for  pulp  wood.  Timber  growth  .s  projected  to  exceed  timber  cut  during  the  entire  projection 
period.  Details  by  plan  areas  as  well  as  economic  subregions  are  shown  in  Section  4  of  this  appendix. 

1. 9.4.4  Mineral  Production 

The  mineral  industries  of  the  Basin  are  projected  to  increase  for  selected  major  commodities  such  that  the 
production  of  iron  ore  is  projected  to  increase  from  about  14  million  tons  in  I960  to  42  million  tons  in  2020.  Coal 
production  is  projected  to  increase  from  about  21  million  tons  in  I960  to  87  million  tons  in  2000  and  a  slight 
decline  to  78  million  tons  m  2020.  Output  of  sand  and  gravel  is  projected  to  increase  substantial!}  from  93  million 
tons  in  1960  to  205  million  tons  in  1980  and  613  million  tons  in  2020.  The  other  mineral  industries  arc  projected  m 
Section  5  of  this  appendix  by  both  plan  areas  and  economic  subregions. 

1. 9.4.5  Electric  Power  Generation 

Electric  power  requirements  by  the  power  supply  areas  in  the  Basin  were  utili/.ed  in  developing  the  projected 
requirements  for  coal  production  for  selected  areas  in  the  Basin.  The  data  on  power  requirements,  as  well  as  the  type 
of  fuel  projected  to  be  used  by  the  power  industry ,  arc  shown  in  Section  6  of  this  appendix  and  also  in  Appendix  M, 
Power. 

1.9.5  Plan  Area  Economic  Profiles 

Economic  profiles  for  the  total  Basin  ( Table  P-12)  and  for  each  plan  area  arc  organised  by  the  four  major 
economic  factors  which  formed  the  basis  for  the  entire  economic  base  study,  i.c.,  population,  employment,  income, 
and  physical  output.  The  projected  share  of  the  four  components  of  tire  plan  area  economy  is  related  to  projected 
Basin  totals  in  each  profile  for  the  purpose  of  comparing  plan  area  growth  with  that  of  the  entire  Basin.  The 
population  segment  of  the  profiles  is  a  result  of  a  combined  effort  by  the  NPA  and  the  Economic  Research  Service 
of  the  Department  of  Agriculture  which  were  responsible  fix  nonfarm  anu  •'arm  popula  ion  respectively  .  The  data 
and  projections  of  personal  income,  employment  and  output  are  summariz'd!  fiom  Chapter  V  of  the  NBA  report  on 
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Upper  Mississippi  River  Basin 
Personal  Income  Data  for  Plan  Areas  —  1960 
b<>d  Indexes  of  Personal  Income  —  1970—2020 


PUn  .Iroj 

I960  Income, 
millions 
of  dolleri 

1976 

/riifar.  besetf  on  I960  = 

I9SP  1990  2000 

’  100 

2010 

2020 

Tout  Pewnii  incoae: 

1 

Mississippi  Headnatos . 

4.634 

160 

249 

376 

564 

847 

1248 

2 

Chippewa  ft  Bl atfc . 

503 

154 

230 

345 

516 

769 

1101 

3 

VAscoatsin  . 

878 

161 

243 

36? 

552 

827 

1192 

4 

Rock  . 

2.SS3 

165 

233 

367 

555 

835 

1237 

5A 

l  Kino  is.  tion h . 

21.254 

154 

222 

318 

460 

669 

961 

55 

Ill  mors.  So-'h . 

3,633 

156 

243 

365 

553 

830 

1213 

6 

Kjsteiij  . 

1.35S 

151 

220 

317 

472 

689 

385 

7 

3i3lAxvJv . 

370 

143 

218 

307 

451 

653 

927 

8 

Mecamec  . 

4.619 

158 

238 

351 

524 

766 

1099 

9 

Sal!  . 

258 

141 

202 

283 

412 

592 

828 

10 

Fei.  %’fyaconda.  &  rates  ...  . 

105 

145 

209 

228 

429 

622 

874 

It 

Oaiitoincs  . 

1.786 

154 

231 

341 

516 

773 

1065 

12 

SkcrA . 

427 

157 

224 

324 

489 

726 

1074 

13 

Ioai  S  CcdV . 

1.647 

154 

232 

344 

500 

756 

1093 

14 

Tcakey.  kiaquoketa,  lYapsipinican.  &  U.opei  Iowa  .  . . 

550 

152 

236 

264 

555 

837 

1226 

15 

Cannon.  Zumtoro.  &  Root . . 

491 

156 

245 

367 

549 

022 

1290 

IS 

Minnesota . 

716 

153 

233 

343 

492 

725 

1050 

Basin  iota! . 

46546 

158 

231 

338 

439 

737 

10® 

P?»  Cspata  Income: 

1 

Mississippi  HeacJmatecs . 

2.254 

130 

167 

218 

283 

368 

456 

2 

Oiopeto  6  Slack . 

1.620 

139 

187 

250 

325 

429 

540 

3 

Wisconsin  . 

1755 

139 

182 

237 

309 

407 

504 

4 

Rock  .  . 

2.190 

142 

179 

233 

295 

371 

452 

5A 

Illinois,  fonh . 

2914 

133 

160 

193 

244 

306 

374 

as 

■llmots.Soclh . 

2.C5P 

133 

190 

244 

318 

407 

499 

6 

Kaskaskia . 

1902 

134 

175 

226 

300 

389 

432 

7 

Bn)  Muddy . 

1,057 

137 

182 

234 

308 

400 

488 

8 

Mecamec . 

2.473 

134 

173 

215 

273 

346 

423 

9 

Sail  . 

i.Z7? 

139 

185 

232 

297 

379 

462 

10 

Fo*.  Wyaconda.  &  F^brns . 

I960 

137 

236 

304 

389 

473 

11 

Des  Moines  . 

2.114 

135 

176 

22p 

295 

390 

462 

12 

Skunk  . 

1925 

139 

173 

215 

277 

437 

13 

Iowa  S  Ccna t . 

2,133 

131 

171 

219 

275 

354 

430 

14 

Turk*,*.  i>'sqon»eta.  Wapsipinicnn,  &  Upper  Iowa  . . 

2.066 

134 

181 

238 

307 

395 

490 

15 

Cannon.  i’.cn^rc.  &  Rout . 

1,793 

137 

188 

252 

331 

433 

547 

Ifi 

Minnesota  .  .  .  . 

1.617 

143 

205 

279 

368 

486 

613 

Basin  total . 

2,410 

135 

170 

214 

273 

347 

427 

P-18 


economic  and  demographic  changes  published  in  Draft  No.  2  of  Appendix  P.  The  data  sho  vn  in  Table  P-12  through 
P-46  do  not  reflect  the  refinements  of  employment  developed  in  Sections  3.  4,  and  5  for  the  physical  resource 
industries  of  agriculture,  forestry  and  mining.  Some  of  the  resource  industries  information  on  employment  is  based 
on  slightly  different  definitions  and  allocation  procedures,  but  these  do  not  signifrantly  affect  the  total 
employment  for  any  of  the  plan  areas.  Employment  projections  have  beer,  broken  down  into  commodity  and 
noncommodity  groupings.  The  major  components  of  the  noncoinmodiiy  sector  arc  retail  trade  and  services  which 
are  not  directly  related  to  water  and  land  resources  development.  Tltc  commodity  producing  employment  is  further 
subdivided  into  manufacturing  and  nonmanufacturing  categories.  The  nonmanufactmim  a.tiviiics  are  agriculture, 
forestry',  and  mining.  Manufacturing  consists  of  employment  in  two-digit  SIC  major  groups  19  through  39.  Separate 
selected  employment  and  output  data  and  projections  arc  reported  in  Tables  P-13  through  P-46  for  manufacturing 
industries  classified  as  major  water  consumers  and/or  requiring  a  large  volume  of  water  for  dilution  of  waste 
discharge.  Growth  of  employment  and  output  in  these  selected  categories  is  seen  as  presenting  a  disproportionate 
need  for  water  supply  and  water  quality  in  comparison  to  other  employment  sectors.  Table  P-47  is*  composite 
listing  of  projected  indexes  of  change  in  total  population,  total  employment,  total  income,  selected  manufacturing 
employment,  and  selected  manufacturing  output  for  the  Basin  and  all  plan  areas. 


Table  P-10 

Per  Capita  Personal  Income  by  Plan  Area, 
Upper  Mississippi  River  Basin  —  196G  and  2020 
(1960  dollars) 


Per  Capita  Persona!  Income,  I960 

Per  Capita  Personal  income.  2020 

Area 

Amount. 

Area 

Amount. 

iJa/IJt 

•Vo. 

Plan  Area 

dollars 

Hank 

A 'o. 

Plan  Area 

dollars 

1 

SA 

Illinois,  Worth . 

2,914 

1 

5A 

Illinois.  North . 

10J911 

2 

8 

Meramec . 

2.478 

2 

8 

Meramec . 

J  0.488 

3 

1 

Mississippi  Headwaters . 

2.264 

3 

1 

Mississippi  Headwaters . 

10.335 

4 

4 

Rode . 

2.190 

4 

58 

Illinois,  South . 

10.274 

S 

13 

iowa&  Cedar . 

2,133 

5 

4 

Rock . 

93KS 

6 

11 

Des  Moines . 

2,114 

6 

16 

Minnesota . 

9.905 

7 

53 

Illinois,  South . 

2.059 

7 

14 

Turkey.  Maquoketa,  Wapsipinicon. 

8 

14 

Turkey.  Maquoketa,  Wapsipinicon, 

&  Upper,  lavra  . 

9.832 

tt  Upper  Iowa  . 

2,006 

8 

15 

Cannon.  Zumbro.  a  Root . 

S.31? 

9 

12 

Skunk  . 

1,925 

9 

11 

Des  Moines . 

9.777 

10 

6 

Kaskaskia . 

1,902 

10 

13 

Iowa  a  Cedar . 

9,1 6S 

11 

15 

Cannon.  Zumbro.  &  Root . 

1,793 

11 

6 

Kaskaskia . 

9.160 

12 

3 

Wisconsin . .  ... 

1,755 

12 

3 

Wisconsin . 

8.845 

13 

7 

Big  Muddy . 

1,657 

13 

2 

Chippewa  a  Slack . 

8.808 

14 

2 

1.630 

14 

12 

Skun>  . 

8,413 

15 

16 

Minnesota  . 

1,617 

11 

7 

Big  Muddy . 

8.030 

18 

9 

Salt . 

1,572 

16 

10 

Fox,  Wyaconda,  &  Fabius . 

7.379 

17 

10 

Fox,  Wyaconda.  &  Fabius . 

1.560 

17 

9 

Salt . 

7.259 

8asin  Total  . 

2,410 

Basin  Total  . . . 

10.281 
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Table  P-1 1 

Upper  Mississippi  River  Basin  Output  (Value  Added) 
for  Selected  Manufacturing  industries  by  Plan  Area  —  1380, 
and  Index  for  1980 


Selected  Manufacturing  Industries.  SIC  A'e.  and  name 


fun  Area 

20 

Food 

2$ 

Client. 

201 

Pet. 

*£L 

32-t 

Hr. 

Cent 

J3 

Prim. 

Mel. 

3-1 

Fa  hr. 
Met. 

35 

.Von- 

elec. 

Mcch. 

rota! 

Sd. 

Amount  (millions  of  1950  dollars) 

i  Mississippi  Headwaters 

464.1 

953 

11.2 

PI 

23.5 

124.2 

263.1 

983.1 

2 

Chippewa  4  8 lack 

47.2 

P) 

- 

- 

P» 

PI 

PI 

S8.4 

3 

Wisconsin 

54.2 

P» 

- 

- 

PI 

16.4 

56.5 

135.7 

4 

Hock 

207.5 

43.6 

- 

PI 

94.6 

521.9 

45X6 

1.325.3 

5A 

Illinois.  North 

1.5268 

1.096.6 

222.6 

29.3 

1.760.3 

1.343.7 

1.4813 

7.461.1 

58 

Illinois.  South 

354.9 

500.2 

PI 

22./ 

89.2 

105.2 

634.5 

1.365.3 

6 

Kaskaskia 

1183 

90.4 

104.2 

- 

220.3 

30.1 

28.7 

592.5 

7 

Big  Muddy 

IS.4 

PI 

- 

- 

PI 

PI 

PJ 

23.7 

8 

Mer  amec 

407.8 

316.6 

PI 

18.8 

63.3 

1753 

193.4 

1.176.0 

9 

Salt 

PI 

7.3 

- 

PI 

PI 

PJ 

PJ 

37.0 

to 

Fox,  Wyaconda.  4  Fabrics 

t=l 

- 

- 

- 

PI 

P) 

P) 

PI 

11 

Oes  Moines 

136.1 

23.3 

- 

11.3 

113 

22.0 

100.4 

304.9 

12 

Skunk 

1S.5 

P) 

- 

- 

PI 

PI 

24.8 

62.6 

13 

Iowa  &  Cedar 

218.3 

3X3 

- 

28.0 

PI 

56.1 

185.3 

5313 

14 

Turkey,  Macjuoketa.  Waptipmicon. 

&  Upper  Iowa 

214.5 

323 

_ 

.  . 

52.4 

21.2 

61.5 

382.5 

15 

Cannon,  Zumbro.  &  Root . 

45.4 

PJ 

- 

- 

PI 

’2.5 

30.6 

943 

16 

Minnesota  .  . .  . . 

31.3 

PI 

- 

- 

PI 

PI 

10.7 

933 

Tata!  Selected  Mfg.  Intf.  . .  . . 

. . .  3:922.5 

1.873.1 

346.7 

122.4 

2.337  5 

2.457.1 

3J5S83 

14.648.2 

Index  of  Change  for  1930  (based  cn  1960  " 
1  Mississippi  Headwaters . 

100): 

247 

489 

377 

PI 

215 

264 

284 

234 

2 

Chippewa  6  8lack . 

251 

Pi 

- 

- 

pi 

PI 

PJ 

263 

3 

Wisconsin . . 

269 

PI 

- 

- 

pi 

226 

416 

322 

4 

Rock  .  .  . . . 

253 

263 

- 

1*1 

156 

260 

169 

220 

5A 

Illinois.  North  . 

234 

331 

280 

3SS 

192 

223 

183 

229 

58 

Illinois.  South  . 

242 

346 

PI 

283 

273 

270 

177 

722 

6 

Kaskaskia . 

239 

353 

199 

- 

21C 

222 

254 

240 

7 

Big  Muddy . 

280 

PI 

- 

~ 

PI 

PI 

P) 

278 

3 

Meramec  .  . . . 

297 

354 

PI 

231 

214 

235 

456 

324 

9 

Salt . 

P* 

339 

- 

PI 

PI 

PI 

PJ 

307 

10 

Fox.  Wyaconda.  &  rabtus . 

P) 

- 

- 

- 

Pi 

PI 

PJ 

PI 

11 

Oes  Moines . 

220 

279 

- 

321 

167 

309 

182 

220 

72 

Skunk  . 

221 

PI 

- 

- 

PI 

PI 

173 

200 

13 

Iowa  &  Cedar . 

213 

296 

- 

321 

P) 

304 

175 

221 

14 

Turkey.  Maquoketa.  Vrapscptnicon. 

&  Upper  Iowa  . 

242 

224 

_ 

230 

210 

167 

225 

15 

Cannon.  Zumbro.  &  Root  . 

246 

PI 

- 

- 

PI 

239 

363 

286 

16 

Minnesota . 

250 

PI 

- 

— 

PI 

PI 

266 

259 

Total  Selected  Mfg.  Ind . 

244 

340 

260 

302 

197 

241 

209 

240 

3  Output  data  are  not  shown  tor  areas  and  industries  that  had  less  than  SIO.OOO.COO  of  value  added  by  manufacture  calculated  for 
1960. 
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Table  P-12 

Economic  Profile  of  the  Upper  Mississippi  River  Basin 

Population,  thousand  Personal  Income 

TCta!  Nonfarm  Farm  Total  Income  Per  Capita  Income 


Percent  Percent  Percent  Million  Percent  Patio  to 


Year 

Number 

of  Basin 

Number 

of  Basin 

Number 

of  Basin 

I960  Dollars 

of  Basin 

Dollars 

Basin 

1960 

19.317 

100 

17,333 

100 

1.934 

100 

-J6.S&S 

100 

2.410 

109 

1980 

26.153 

100 

24.707 

100 

1.446 

100 

107.3GS 

100 

4.1 05 

100 

2000 

35.309 

100 

34,217 

100 

1.052 

100 

232.555 

ICO 

6.586 

100 

2020 

48.229 

100 

47,304 

100 

925 

100 

495,844 

100 

10.281 

100 

Employment,  thousand 


Year 

Total 

Percent 
Of  Basin 

Nonoorr.modity 

Producing1 

Percent 
of  Basin 

Commodilv 

Producing*1 

Percent 
of  Borin 

Manufacturing 

Commodities 

Xonmasa, fac  luring 
Commodities 

1960 

7.553 

100 

4.750 

ICC 

2.803 

100 

2.150 

653 

1980 

9.920 

100 

6,910 

100 

3.010 

100 

2.440 

570 

2000 

13.194 

100 

9.935 

ICO 

3.25S 

100 

2.797 

467 

2020 

17.531 

100 

13.970 

100 

3.611 

100 

3.227 

334 

Employment  foe  Selected  Manufacturing  Industries  by  SIC.  thorzaaod 


Year 

20  -  Food 

28  -  Chem. 

29  -  Petrol  Plod. 

32  -  Stone. 
Cloy.  Glass 

S3  -  Prinunr 
Metals 

34. 35  -  Eebr.  Mel 

8  Sonrlec  Mc-ch 

Total 

1950 

286 

S3 

25 

69 

183 

520 

1.166 

1930 

2SG 

10! 

19 

77 

192 

5S4 

1.269 

2000 

296 

125 

16 

87 

193 

667 

1.384 

Output  (Value  Added)  foe  Selected  Manufacturing  Industries  by  SIC. 
million  I960  dollars 


J!  ~  Primary  34.  35  I'abr.  Met 


Year 

20  -  Food 

28  -  Chem. 

291  -  Petrol  Ref. 

324  -  Hyd.  Ctml. 

Metals 

<t  Nonelec.  Mach. 

Total 

I960 

3.923 

1,873 

347 

122 

2.338 

6/546 

14.649 

1380 

9,573 

6.383 

902 

369 

4.596 

13.588 

35.411 

a  ftoncommodrty  group  includes  the  following  SIC  caiegones.  15-17  Constr-ution,  40-49  Transportation.  Communications,  and 
Public  Utilities.  5C  Wholesale  Trade.  52-  59  Retail  Trade.  60  -67  F-mnee.  Insurance,  and  Real  Estate.  70  39  Services,  and  91  93 
Government. 

®  Commodity  grown  include.  SIC  categories.  01  —09  Agriculture.  10-14  Mining,  19  Ordnance,  2C  rood.  21  Tobacco,  22  Textiles,  21 
Apparel.  24  Lumber.  25  Furniture,  26  Pulp  end  Pape*.  27  Printing  and  Publishing.  28  Chemicals.  29  Petroleum  Product.,  30 
Rubber  and  Plastics.  31  Leather  P.oducts,  32  Stone.  Clay,  and  Glass.  33  Primary  Metals.  34  Fabricated  rwc'als.  35  Nonelectrical 
Machinery.  06  Electrical  Equipment.  37  Transportation  Equipment.  38  Instruments,  and  39  Miscellaneous  Manufacturing  and 
Other  Manufacturing 
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Table  P-13 

Economic  Data  by  County  for 
Plan  Area  1,  Mississippi  Headwaters 


Oruntr  .'amt 

Suae  -Vc3tv 

I960  Urban 

/COd  Told 

1950  Told 

1940  Totft 

fsq.  mSed 

Aiikm  . 

Mrnne  seta 

12.162 

1432? 

173© 

1324 

Anoke* . 

Minnesota 

76.463 

©316 

35379 

22.443 

425 

Benton . .  .  . 

.Vinrsaeu 

7347 

17387 

153H 

16.106 

404 

Carver . 

Minnesota 

2301 

21353 

18.155 

17J0X5 

358 

Cats  . 

Minnesota 

16,720 

19.468 

20.646 

2.053 

Chisago . 

Minnesota 

13.419 

12.6© 

13.124 

419 

CrCtvWmg  ....  . 

ntinnewta 

15327 

32.134 

30375 

30326 

999 

Dakota*  . 

Minnesota 

523S5 

73303 

49.C19 

39,650 

571 

Hennepin*  .  . . 

Minnesota 

327319 

34235« 

676379 

563399 

6© 

Hubbard  .  .  ....  . 

Minnesota 

3.047 

9362. 

113© 

11.0© 

932 

Isanti . . 

Minnesota 

2.726 

13330 

12.123 

12350 

442 

Itasca . 

Minnesota 

73© 

33.005 

33331 

32396 

2.663 

Kanabec . .  . 

Minnesota 

9.007 

9,192 

9.©1 

525 

Kandiyohi  . 

Minnesota 

'.0.417 

29337 

23.6*4 

26324 

824 

McLeod .  . 

Minnesota 

9.423 

24.401 

22.1SS 

21.380 

498 

Meeker  .  . . 

Minnesota 

5.078 

18337 

18366 

19377 

620 

Male  Lacs . 

Minnesota 

14360 

15.1© 

15353 

5© 

Morrison  . .  . 

....  - 

Minnesota 

7351 

26.6*1 

25332 

27.473 

1.136 

Pine  . 

Minnesota 

17.004 

18323 

21.478 

1.412 

Ramsey* . 

....  . 

Minnesota 

417322 

422325 

355.332 

3QS335 

1© 

Scon . 

Minnesota 

6315 

21309 

16.435 

153© 

©2 

Sherburne . 

Minnesota 

3.166 

12361 

10.661 

10.456 

433 

Stearns . 

Minnesota 

31313 

S0345 

70,661 

67300 

1356 

7oc kS . 

Minnesota 

2.706 

23.119 

25.420 

27.438 

947 

Wadena  . . 

Minnesota 

4381 

12.199 

12306 

12.772 

536 

■contn'Md  next  pigd 


Figure  P-6.  Upper  Mississippi  River  Basin  Plan  Area  No.  1 


Table  P-13  (con.) 


Population 


- /_a  nd  Area 

_ County  Same _  State  Sant  I960  Urban  I960  Total  1950  Total  1940  Total  (sq.  miles) 

Vf*shinston* .  Minnesota  23.699  52.432  34.544  26.430  390 

Wright .  Minnesota  29.935  27.716  27.550  671 

Burma  .  Wisconsin  9X14  10.236  1J.382  840 

Pierce .  VfBcortsm  4X32  22.503  21.448  21.471  591 

PoSt .  Wisconsin  24.968  24.944  26.197  934 

St.  Croiit .  Wisconsin  8X66  29.164  25,905  24.842  736 

Vrtshlxsn .  Wisconsin  10.301  11.665  12.496  816 

Total .  1.528,956  2.073.613  1.715,175  1.533.701  26.005 


3  MitMvtapoirvSt.  P*u!.  Winn.  SUSA 


Table  P-14 

Economic  Profile  of  Plan  Area  1,  Mississippi  Headwaters 

Population,  thousand  Personal  Income 


Told  -Von farm  Farm  Told  Income  Per  Capita  Income 


Year 

Number 

Fervent 
of  Soon 

Number 

^5> 

II 

Number 

Percent 
of  Basin 

Million 

I960  Dollars 

Percent 
of  Basin 

Dolkrs 

Ratio  to 
Basin 

1969 

2.074 

10.7 

1.854 

10.7 

219 

11.0 

4.694 

10.1 

2X64 

94 

1950 

3.093 

11.8 

2J953 

1Z0 

146 

10.1 

11.695 

105 

3.775 

92 

2000 

4.126 

11.7 

4.022 

11.8 

104 

9.6 

26.478 

11.4 

6.417 

97 

2020 

5,671 

11.7 

5.578 

11.8 

93 

10.0 

59.610 

11.8 

10.335 

101 

Employment,  thousand 


Year 

Tout 

Percent 
of  Basin 

Norxommodity 

Producing3 

Percent 
of  Borin 

Commodity 

Producing 

Percent 
of  Basin 

Manufacturing 

Commodities 

Nonmsnufaciuring 

Commodities 

1960 

348 

11X 

607 

12.8 

242 

8.6 

173 

69 

1980 

1.179 

113 

835 

12.0 

294 

9.8 

234 

60 

2000 

1.605 

12.2 

1X54 

12.6 

351 

10.8 

300 

51 

2020 

2,174 

12.1 

1.715 

12.3 

409 

11.3 

368 

41 

Employment  for  Selected  Manufacturing  Industries  by  SIC.  thousand 


Year 

20  Food 

28  -  Client 

29  -  Petrol  Prod. 

52  -  Stone. 
Clay.  Glass 

35  -  Primary 
Metals 

34.  35  -  Fabr.  .Met. 
it  Nonelec.  Mach. 

Total 

1960 

35 

4 

1 

A 

3 

38 

85 

I960 

37 

7 

1 

5 

3 

S3 

106 

2000 

37 

9 

1 

5 

3 

71 

126 

Output  (Value  Added)  for  Selected  Manufacturing  Industries  by  SIC,  million  I960  dollars 


Year 

20  Food 

28  Chem. 

291  -  Petrol.  Ref. 

324  -  llyd.  Ctmt. 

33  -  Primary 
Metais 

34.  35  -  Fabr.  Mel. 

&  Nonelcc.  Mach. 

Total 

1969 

464 

97 

11 

lc ) 

24 

387 

983 

1980 

1.146 

474 

42 

1 

50 

1,077 

2,790 

3  Noneoitimodlty  group  includes  the  blowing  SIC  categories  15-17  Construction;  40  -49  transportation.  Communications,  and 
Public  UtilJt.es.  50  Wholesale  Trode;  52-52  Retail  Trade;  60-57  Finance,  Insurance,  and  Real  Estate.  70-8S  Services  and  91-97 
Government.  *  ' 

h  commodity  group  Includes,  SIC  categories  01-09  Agriculture.  10-14  Mining,  19  Ordnance.  20  Food,  21  Tobacco  22  Textiles  23 
Apparol;  x4  l  umber;  25  Furnuuro .  20  Pulp  and  Papor,  27  Priming  and  Publishing,  28  Chemicals.  29  Petroleum  Products."  30 
Rubber  and  Plastics.  31  Leather  Products,  32  Stono.  Clay,  and  Glass;  33  Primary  Motels;  34  Fabricated  Metals.  35  Nonelectrical 
Other a n'u lac t mi'ng '  C°  Equ,p:nrnt:  37  T,”risportctlon  Equipment;  38  Instruments,  and  39  Miscellaneous  Manufacturing  ana 


c  Lots  chon  $500,000. 
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Table  P-15 

Economic  Data  by  County  for 
Plan  Area  2,  Chippewa  and  Black  Rivera 


Population 


l a  ni  Area 


County  Manic 

State  Name 

I960  Urban 

I960  Total 

1950  Total 

19-10  Total 

ftq.  trjla) 

Barron  . 

Wisconsin 

7.303 

34.270 

34.703 

34389 

888 

Buffalo .  ... 

Wisconsin 

14.202 

14.719 

16.090 

712 

Chippewa  .  ,  .  . 

Wisconsin 

15.766 

45.096 

42339 

40.703 

1.025 

Clark . . 

Wisconsin 

2.728 

31327 

32,459 

33372 

1322 

Ounn . 

Wisconsin 

8.624 

26.156 

27.341 

27.375 

858 

Eau  Claire . 

Wisconsin 

37.263 

58.300 

54,187 

45399 

649 

Jackson . 

Wisconsin 

3,195 

15.151 

16.073 

16399 

1.000 

Pepin  . 

Wisconsin 

7,332 

7.462 

7.897 

237 

Price  . 

Wisconsin 

2.919 

14.370 

16.344 

18.467 

1.268 

Rusk . 

Wisconsin 

3384 

14.794 

16.790 

17,737 

910 

Sawyer  . 

Wisconsin 

9.475 

10323 

11.540 

1373 

Taylor . 

Wisconsin 

3.260 

17343 

1S.456 

20.105 

979 

Trempealeau . 

Wisconsin 

23377 

23,730 

24381 

739 

Total . 

84.142 

311,883 

315.426 

316.154* 

11.733 

Table  P-16 

Economic  Profile  of  Plan  Area  2,  Chippewa  and  Black  Rivers 


Population,  thousand 

Personal  Income 

Total 

Nonfarm  Farm 

Total  Income 

Per  Capita  Income 

Year 

Number 

Percent  Percent  Percent 

ofBaiin  Number  of  Basin  Number  of  Basin 

Million 

I960  Dollars 

|| 

Ratio  to 

Dollars  Basin 

1960 

312 

1.6 

206  1.2  106  5.3 

508 

1.1 

1.630 

68 

1980 

383 

1.5 

303  1.2  75  5.2 

1.169 

1.1 

3.054 

74 

2000 

495 

1.4 

440  1.3  55  5.0 

2.623 

1.1 

5.293 

80 

2020 

635 

1.3 

586  1.2  49  5.3 

5.593 

1.1 

8.803 

86 

Employment,  thousand 

>Vsr 

Total 

Percent 
of  Basin 

Noncommodity  Percent  Commodity 

Producing 3  ’  of  Basin  Producing 

Percent  Manufacturing 

of  Basin  Commodities 

Nonmanufacturing 

Commodities 

1960 

99 

1.3 

50  1.1  49 

1.7 

16 

33 

1980 

129 

1.3 

77  1.1  52 

1.7 

24 

28 

2000 

165 

1.3 

109  1.1  56 

1.7 

34 

22 

2020 

206 

1.2 

144  1.0  62 

1.7 

45 

17 

Employment  for  Selected  Manufacturing  Industries  by  SIC.  thousand 

Year 

20  -  Food  28 

32  -  Stone. 

-  Chan.  29  -  Petrol  Prod.  Clay,  Glass 

33  -  Primary 
Metals 

34.  35  -  Fabr.  Met. 

<S  Nonclcc.  Mach. 

Total 

1969 

5 

(c)  -  1 

(c) 

2 

8 

1980 

5 

(c)  -  1 

V) 

2 

8 

2000 

5 

V\  -  1 

(«) 

3 

9 

Output  (Value  Added)  for  Selected  Manufacturing  Industries  by  SIC,  million  I960dollirs 

Year 

20  -  Food 

28- 

Chcm.  291  -  Petrol  Ref.  324  -  Hvd.  Ccmt. 

33  -  Primary 
Metals 

34.  35  -  Fabr.  Met. 

&  Nonclcc.  Mach. 

Total 

1960 

47 

(d) 

(d| 

11 

58 

1980 

119 

(d) 

(d) 

57 

176 

3  Noncommudity  grour  includes  the  following  SIC  categories:  15—17  Construction;  40—49  Transportation,  Communications,  and 
Public  Utilities:  50  Wholesale  Trade;  52-5S  Retail  Trade;  60-67  Finance,  Insurance,  and  Real  Estate;  70-89  Services;  and  91-93 
Government, 

b  Commodity  group  includes  SIC  categories:  01—19  Agriculture;  10-14  Mining;  19  Ordnanco;  20  Food;  21  Tobacco;  22  Tostilos;  23 
Apparel;  24  Lumber;  25  Furniture;  26  Pulp  and  Paper;  27  Printing  and  Publishing,  28  Chemicals;  29  Petroleum  Products,  30 
Rubber  and  Plastics;  31  Leather  Products;  32  Stone,  Clay  and  Glass;  33  Primary  Metals;  34  Fabricated  Metals.  35  Nonelectrical 
Machinery;  36  Electrical  Equipment:  37  Transportation  Equipment;  38  Instruments;  and  39  Miscellaneous  Manufacturing  and 
Other  Manufacturing. 

c  Less  than  500  Employees. 

J  Less  than  S500.000. 
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Table  P-17 


Economic  Data  by  County  for 
Plan  Area  3,  Wisconsin  River 


Population 


l And  Area 


County  Marne 

State  Xante 

I960  Urban 

I960  Total 

1950  Total 

1940  Total 

(sq.  miles) 

Adams . 

Wisconsin 

7,565 

7,906 

8,449 

677 

Columbia . 

Wisconsin 

11.  2S3 

36,708 

34,023 

37,517 

778 

Crawford  . 

Wisconsin 

5,649 

16,351 

17,652 

18,328 

586 

Juneau . .  .  . . 

Wisconsin 

3,531 

17.490 

18,930 

18.708 

795 

La  Crosse . 

.  .  .  Wisconsin 

50,736 

72,465 

67.587 

59.653 

469 

Lincoln  . 

.  .  .  Wisconsin 

12,799 

22.338 

22,235 

22,536 

900 

Marathon . 

,  .  ,  Wisconsin 

41,636 

88,874 

80,337 

75,915 

1.584 

Monroe  . 

.  .  .  Wisconsin 

11,401 

31.241 

31,378 

30,080 

S15 

Oneida . 

.  .  .  Wisconsin 

S,7S0 

22,112 

20,648 

18,933 

1,114 

Portage . 

. .  .  Wisconsin 

17,837 

36,964 

34,858 

35.800 

810 

Richland . 

.  .  .  Wisconsin 

4,746 

17,684 

19,245 

20,381 

584 

Sauk  . 

. .  .  Wisconsin 

11.043 

36,179 

38,120 

33.700 

840 

Vernon . . . 

.  .  .  Wisconsin 

3,926 

25,663 

27,906 

29.940 

805 

Vilas . 

.  .  Wisconsin 

9,332 

9.363 

8.894 

867 

Wood . 

.  .  Wisconsin 

31,710 

59,105 

50,500 

44.465 

812 

Total  . 

.  .  . 

215,093 

500,072 

480,688 

458.304 

12.536 

Figure  P-8.  Upper  Mississippi  River  Basin  Plan  Area  No.  3. 
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Table  P-18 


Economic  Profile  of  Plan  Area  3,  Wisconsin  River 


Population,  thoutand 

Personal  htcoitc 

Total 

Nonfarm 

Farm 

Total  Income 

Per  Capita  income 

Year 

Number 

Percent 
of  Batin 

Percent  Percent 

Number  of  Batin  Number  of  Batui 

Million 

1860  Dollars 

Percent 
of  Basin 

Ratio  to 

Dollars  Basin 

1960 

50C 

2.6 

383  2.2  117  5.9 

878 

1.9 

1,755 

73 

1980 

669 

2.6 

591  2.4 

78  5.4 

2,137 

2.0 

3,194 

78 

2000 

894 

2.5 

830  2.4 

64  5.9 

4,851 

2.1 

5,424 

82 

2020 

1,184 

2.4 

1,125  2.4 

59  6.4 

10,471 

2.1 

8,845 

86 

Employment,  thousand 

Year 

Total 

Percent 
of  Batin 

Noncommodity  Percent 

Producing1  of  Basin 

Commodity 
Producing D 

Percent  Manufacturing 

of  Basin  Commodities 

Nonmanufaciuring 

Commodities 

1960 

169 

2.2 

92  1.9 

77 

2.7 

41 

36 

1980 

224 

2.2 

143  2.1 

81 

2.7 

50 

31 

2000 

293 

2.2 

205  2.1 

88 

2.7 

64 

24 

2020 

379 

2.2 

278  2.0 

101 

2.8 

81 

20 

Employment  for  Selected  Manufacturing  Industries  by  SIC.  thousand 

Year 

20 -Food  28- 

■  Client.  29  -  Petrol.  Prod. 

32  -  Stone. 
Clay,  Glass 

33  -  Primary 
Metals 

34  35  -  Fabr.  Met. 

&  Nonelec.  Mach. 

Total 

I960 

5 

H  »e) 

«* 

* 

(*> 

8 

14 

1980 

6 

lc)  (c) 

1 

(c) 

13 

20 

2000 

6 

(c)  <c) 

1 

(c) 

18 

25 

Output  (  Value  Added)  for  Selected  Manufacturing  Industries  by  SIC.  million  1 950  dollart 

Year 

20  -  Food 

28  -  Clicm.  291  -  Petrol.  Ref. 

324  -  llyd.  Cemt. 

33  -  Primary 
Metals 

34.  35  -  Fabr.  Mel. 

&  Noneicc.  Mach. 

Total 

1960 

5C 

6 

— 

2 

72 

134 

1980 

146 

22 

- 

4 

423 

595 

3  Noncommodity  group  includes  the  following  SIC  categories:  15—17  Construction;  40-49  Transportation,  Communications,  and 
Public  Utilities;  50  Wholesale  Trade;  52—59  Retail  Tredo;  60-67  Finance,  Insurance,  and  Real  Estate;  70—89  Services;  and  91—93 
Government. 

b  Commodity  group  includes  SIC  categories*  01  —09  Agriculture;  10-14  Mining;  19  Ordnance;  20  Food;  21  Tobacco;  22  Textiles;  23 
Apparel;  24  Lumber;  25  Furniture;  26  Pulp  and  Paper,  27  Printing  and  Publishing,  28  Chemicals,  29  Petroleum  Products;  30 
Rubber  and  Plast:cs;  31  Leather  Products;  32  Stone,  Cloy,  and  Gloss;  33  Primary  Metals;  34  Fabricated  Metals;  35  Nonelectrical 
Machinery;  36  Electrical  Equipment;  37  Transportation  Equipment;  38  Instruments;  and  39  Miscellaneous  Manufacturing  and 
Other  Manufacturing. 
c  Less  than  500  employees. 


Table  P-19 

Economic  Data  by  County  for 
Plan  Area  4,  Rock  River 


E - 

■» 

s 

S  County  Xante 

State  Xante 

I960  Urban 

Population 

I960  Total  1950  Total 

mo  Total 

1m  ltd  Area 
(so.  miles) 

|  Dane*  . 

.  .  .  Wisconsin 

i'i7,377 

222,055 

169,357 

130.660 

1,197 

1  Dodge  . 

.  .  .  Wisconsin 

29,538 

63,170 

57,61 1 

54,280 

892 

|  Grant . 

Wisconsin 

13,268 

44,419 

41,460 

40,639 

1,168 

|  Green . 

Wisconsin 

8,050 

25,851 

24,172 

23,146 

586 

£  Iowa  . 

Wisconsin 

2,511 

19,631 

19,610 

20,595 

761 

|  Jefferson  . 

Wisconsin 

25,382 

50,094 

43,069 

38,858 

564 

i  Lafayette . 

.  .  .  Wisconsin 

13,142 

18,137 

18,695 

643 

{  Rock . 

.  .  .  Wisconsin 

79,343 

113,913 

92,778 

80,173 

721 

|  Booneb  . 

Illinois 

11,223 

20,326 

17,070 

15,202 

283 

|  Carroll . 

.  .  .  Illinois 

4,950 

19,507 

18,975 

17,987 

468 

1  De  Kdb . 

.  .  .  Illinois 

29,282 

51,714 

40,781 

34,388 

636 

j  Henderson  . 

.  .  .  Illinois 

8,237 

8,416 

8,949 

381 

1  Henryc . 

Illinois 

27,230 

49,317 

<>6.492 

43,798 

826 

j  Jo  Daviess . 

.  .  .  Illinois 

6,492 

21,821 

21,459 

19,989 

614 

I  Lee . 

Illinois 

19,565 

38,749 

36,451 

34,604 

729 

J  Merr,er . 

.  .  .  Illinois 

3,080 

17,149 

17,374 

17,701 

556 

i  Ogle . 

.  .  .  Illinois 

16.366 

33,106 

33,429 

2S.869 

757 

Rock  lslandc . 

.  .  .  Illinois 

126,158 

150,991 

133,558 

113,323 

420 

Stephenson  . 

lllinoic 

26,628 

46,207 

41,593 

40,646 

568 

>  Warren . 

.  .  .  Illinois 

10,372 

21,587 

21,981 

21,286 

542 

‘  Whiteside . 

.  .  .  Iliinois 

33,495 

59,887 

49,336 

43,333 

630 

»  Winnebago**  . 

.  .  .  Illinois 

175,462 

7.09,765 

152,385 

121,178 

520 

5  Total . 

S*.o,179 

i  .310,678 

1,105,497 

969.314 

14,522  i 

-  1 

•*  Madison,  Wise.  SMSA 
h  Rockford,  III.  SMSA 

c  Davenport-Rock  Island-Moline,  III. -Iowa  SMSA  (Illinois  Parc) 
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Figure  P-9.  Upper  Mississippi  River  Basin  Plan  Area  No.  4. 


Table  P-20 

Economic  Profile  of  Plan  Area  4,  Rock  River 


Population,  thousand 

Personal  Income 

Total 

Nonfarm  Farm 

Total  Income 

Per  Capita  income 

Year 

dumber 

Percent 
of  Basin 

Percent  Percent 

Number  of  Basin  Number  of  Basin 

Million 

I960  Dollars 

Percent 
of  Basin 

Ratio  to 

Dollars  Basin 

1960 

1,311 

6.8 

1,114  6.4  197  9.9 

2,869 

6.2 

2,190 

91 

1980 

1,752 

6.7 

1,594  6.5  159  11.0 

6,355 

6.4 

3,913 

95 

2000 

2,455 

7.0 

2,341  6.8  113  10.3 

15,912 

6.8 

6,483 

98 

2020 

3,583 

7.4 

3,496  7.4  87  9.4 

35,489 

7.2 

9,905 

96 

Employment,  thousand 

Year 

Total 

Percent 
of  Basin 

Noncommodity  Percent  Commodity 

Producing a  of  Basin  Producing p 

Percent  Manufacturing 
of  Basin  Commodities 

Nonmanufacturing 

Commodities 

1960 

562 

7.4 

311  6.5  251 

9.0 

136 

65 

1980 

753 

7.6 

479  6.9  274 

9.1 

218 

56 

2000 

1,014 

7.7 

713  7.2  301 

9.2 

256 

45 

2020 

1,384 

7.9 

1,053  7.5  331 

9.2 

293 

38 

Employment  for  Selected  Manufacturing  Industries  by  SIC,  thousand 

Year 

20  -  Food  28  - 

32  -  Stone, 

Chem.  29  -  Petrol.  Prod.  Clay,  Glass 

33  -  Pr.mary 
Metals 

34.  35  -  Fabr.  Met. 

&  Nonelec.  Mach. 

Total 

1960 

18 

3  (')  2 

8 

83 

114 

1980 

19 

2  (c)  3 

7 

93 

124 

2000 

19 

2  («)  4 

7 

97 

129 

Output  (Value  Added)  for  Selected  Manufacturing  Industries  by  SiC.  million  1960  dollars 

Year 

20  -  Food 

28  -  Client.  291  -  Petrol.  Ref.  324  -  llyd.  Cemt. 

33  -  Primary 
Metals 

34.  35  -  Fabr.  Met. 

&  Nonelec.  Mach. 

Total 

1960 

208 

44  5 

95 

975 

1,327 

1980 

526 

114  -  11 

148 

2,132 

2,931 

a  Noncommodity  group  includes  the  fo'lowing  SIC  categories:  15-17  Construction;  40-49  Transportation,  Communications,  and 
Public  Utilities;  50  Wholesale  Trade;  52-59  Retail  Trade;  60-67  Finance,  Insurance,  and  Peal  Estate,  70-89  Services,  and  91—93 
Government. 

b  Commodity  group  includes  SIC  categories:  01-09  Agriculture;  10-14  Mining;  19  Ordnance;  20  Food;  21  Tobacco;  22  Textiles;  23 
Apparel;  24  Lumber;  25  Furniture;  26  Pulp  and  Paper;  27  Printing  and  Publishing;  28  Chemicals;  29  Petroleum  Products,  30 
Rubber  and  Plastics;  31  Leather  Products;  32  Stone,  Clay,  and  Glass;  33  Primary  Metals;  34  Fabricated  Mr  :als.  35  Nonelectrical 
Machinery;  36  Electrical  Equipment;  37  Transportation  Equipment;  38  Instruments;  and  39  Miscellaneoi  s  Manufacturing  and 
Other  Manufacturing. 
c  Less  than  500  employees. 
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Table  P-2t 

Economic  Data  by  County  for 


Plan  Area  5A.  Illinois  Rn/er,  North 

Count  Same 

State  Same 

Population 

Im ml  Area 
fsq.  miles) 

I960  Urban 

IVOuTcte! 

;>5S  Total 

iy-t'  Td?1 

... 

.  IVrtco nan 

72.852 

103.615 

75,233 

C3.505 

273 

Raonf7  .  .  .  . 

.  Mtecofcjn 

102,987 

141./81 

109,585 

94.047 

337 

Vttfe.-  -  ift  . 

.  Mfeconcn 

19.741 

52.363 

41.584 

33.103 

566 

Vt-to-  .'•pen1  . 

.  .  .  IVsconttn 

15.595 

46.119 

33,902 

28.430 

428 

Vtt  ecShlr  .  . 

.  Wisconsin 

103.002 

158.249 

85.901 

62.744 

555 

•:  •-** 

.  Illinois 

5.077.186 

5.126.725 

4.50S.792 

4.063.342 

954 

».  u  Pj$r* 

.  iRinoa 

268,*  14 

313.459 

154,599 

103.480 

331 

Kanf1  . 

171.594 

208,246 

350,333 

130.206 

516 

.  !l(mots 

230.0/4 

253.656 

179.097 

121.094 

457 

Mcttfoy^  ....  . 

Illinois 

34.436 

84,210 

50.656 

37.311 

611 

WSB3 . .  .  . 

.  .  .  mined 

135,565 

191.617 

134.336 

114.210 

845 

UAlA  . 

.  Indiana 

480.336 

513.269 

353.152 

293.195 

514 

Pojttt^ . 

.  1  ruSuns 

32,33? 

60.279 

40.076 

27.83 h 

425 

Total . 

5,743.864 

7.293.593 

5.932,306 

5,172.503 

6,b07 

•*  Wit  SMSA 

**  Ak>a«l  «’»vt  SUSA 

*  Vtn  SVSA 
JOt«95  *'  SUSA 

#  C*yy  Mjk«no«i  Cnoyo.  fno  S^5SA 


Figure  P-10.  Upper  Mississippi  River  Basin  Pian  Area  No.  5A. 
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Table  P-22 

Economic  Profile  of  Plan  Area  5A,  Illinois  River,  North 


Population .  thou  send  Personal  Income 


Total 

Nonfarm 

Farm 

Total  Income 

Per  Capita  Income 

Year 

Number 

Percent 
of  Basin 

Number 

Percent 
of  Basin 

Number 

Percent 
of  Basin 

Million 

I960  Dollars 

Percent 
of  Basin 

Dollars 

Kano  to 
Basin 

1960 

7,294 

37.8 

7,213 

41.6 

81 

4.1 

21.254 

45.6 

2.914 

121 

1980 

10.086 

38.3 

10.043 

40.6 

43 

3.0 

47.102 

43.9 

4.670 

i* : 

2000 

13.741 

38.9 

13,718 

40.1 

23 

2.1 

97.757 

42.0 

7.114 

2020 

18.721 

38.7 

18,710 

39.6 

14 

1.5 

204.300 

41.2 

10,911 

106 

Employment .  thousand 


Year 

Total 

Percent 
of  Boon 

Noncommoditv 

Producing1 

Fercent 
of  Basin 

Ccn.moaitv 
Producing * 

Percent 
of  Bau.. 

Manufacturing 

Commodities 

Noitmanujaciuring 

Commodities 

1960 

3,126 

41.4 

2.030 

42.7 

1.096 

39.1 

1.057 

39 

I960 

4.015 

40.5 

2.828 

40.9 

1.187 

39.4 

1.148 

39 

2000 

5,304 

40.2 

4.026 

40.5 

1.278 

39.2 

1.241 

37 

2020 

7.033 

40.0 

5.639 

40.4 

1.394 

38.6 

1.362 

32 

Employment  for  Selected  Manufacturing  Industries  by  SIC .  thousand 


Year 

20 -Food 

23  -  Chem. 

29  -  Petrol.  Prod. 

32  -  Stone, 
Clay.  Class 

33  -  Primary 
Metals 

34.  3S  -  Fabr.  Met. 
d  Nonelec.  Mach. 

Total 

1960 

101 

45 

17 

25 

135 

242 

585 

1980 

104 

53 

13 

30 

140 

253 

593 

2000 

104 

64 

11 

36 

136 

263 

614 

Output  (Value  Added 1  for  Selected  Manufacturing  Industries  by  SIC.  million  I960  dollars 

Year 

20  -  Food 

28  -  Chem. 

291  -  Petrol.  Ref. 

324  -  Hyd.  Cemt. 

33  -  Primary 
Metals 

34.  35  -  Fabr.  Met. 

&  Nonelec.  Mach. 

Total 

1960 

1.527 

1.097 

223 

29 

1.760 

2,826 

7.462 

1980 

3.571 

3.634 

622 

108 

3,379 

5,771 

17.085 

a  Noncommoditv  group  includes  the  following  SIC  categories.  15—17  Construction,  40—49  Transportation,  Communications,  tnd 
Public  Utilities;  50  Wholesale  Trade.  52—59  Retail  Trade,  60-67  Finance,  Insurance,  and  Real  Estate,  70—89  Services,  and  91  -93 
Government. 

b  Commodity  group  includes  SiC  categories.  01-09  Agriculture,  10-14  Mining,  19  Ordnance.  20  Food,  21  Tobacco,  22  Textiles,  23 
Apparel;  24  Lumber;  25  Furniture,  26  Pulp  and  Paper,  27  Printing  and  Publishing,  28  Chemicals,  29  Petroleum  Products,  30 
Rubber  and  Plastics;  31  Leather  Products,  32  Stone,  Clay,  and  Glass,  33  Primary  Metals,  34  Fabricated  Metals,  35  Nonelectrical 
Machinery;  36  Electrical  Equipment,  37  Transportation  Equipment,  38  Instruments,  and  39  Miscellaneous  Manufacturing  and 
Other  Manufacturing. 
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Table  P-23 

Economic  Data  by  County  for 
Plan  Area  S3.  Illinois  River,  South 

Population 


l And  Area 


Counts  \anu 

Stale  '  cine 

I960  Urban 

I960  Text 

195C  Total 

1910  Total 

itq.  mites! 

Adams  . 

Illinois 

43.793 

68,467 

64.690 

65.229 

865 

Brown  ... 

Illinois 

6.210 

7.132 

8,053 

307 

Bureau  ... 

Illinois 

11.621 

37,594 

37.711 

37.600 

868 

Calhoun 

Illinois 

5.933 

6,898 

8,207 

259 

Cass  ... 

liimoi: 

6.294 

14,539 

15.097 

16,425 

370 

Chrrstiao  . 

Illinois 

15.233 

37.207 

38,816 

38,564 

709 

OeW« . 

Illinois 

7.355 

17.253 

16.8P4 

18,244 

399 

Ford . . . 

Illinois 

7.823 

16.606 

15.901 

15,007 

488 

Fulton . . .  .  . 

Illinois 

19,022 

41.954 

43,716 

44,627 

874 

Greene  .  . 

Illinois 

5.570 

17,460 

18.852 

20,292 

543 

Grundy  .  .  .  . . . . 

Illinois 

10.787 

22.350 

19.217 

18.398 

432 

Hancock  . 

Illinois 

3,325 

24.574 

25,790 

26.297 

797 

Iroquois . 

Illinois 

5,219 

33,562 

32,348 

32.496 

1,122 

Jersey  . . 

Illinois 

7.420 

17,023 

15.264 

13.636 

374 

Kankakee  . . . 

Illinois 

45,230 

92.063 

73.524 

60.877 

680 

Kendall . 

Illinois 

3.343 

17,540 

12.115 

11.105 

320 

Knox . 

Illinois 

43,272 

61,280 

54,366 

52.250 

728 

LaSalle . 

Illinois 

73.290 

1 10.800 

100.610 

97.801 

1.152 

Livingston . 

Illinois 

14.517 

40,341 

37.809 

38.838 

1.043 

t.ogan . 

Illinois 

16.890 

33.656 

30.671 

29.438 

622 

McDonough . 

Illinois 

15.845 

28.928 

28.199 

26.944 

582 

McLean . 

Illinois 

49,628 

83.877 

76.577 

73.930 

1.173 

Macon-1  . 

Illinois 

89.516 

118,257 

98.853 

34.693 

576 

Macoupin  . 

Illinois 

16,546 

43.524 

44,210 

46,304 

672 

Marshall . 

Illinois 

13.334 

13.025 

13,179 

395 

Mason . 

Illinois 

4.363 

15.193 

15.326 

15.353 

541 

Menard  . 

Illinois 

9,248 

9.639 

10.633 

312 

Morgan  . 

Illinois 

21.690 

36,5/1 

35.568 

36.378 

565 

Peoriab  . 

Illinois 

154.114 

189,044 

174,347 

153,374 

624 

Piatt  . 

Illinois 

3,219 

14,960 

13.970 

14,659 

437 

Pike . 

Illinois 

4.089 

20,552 

22,155 

25.340 

829 

Putr:am . 

Illinois 

4,570 

4.746 

5.289 

166 

Sangamon1' . 

(continued  next  page) 

Illinois 

111,403 

146.539 

131.484 

117.912 

880 
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Figure  P-1 1 .  Upper  Mississippi  River  Basin  Plan  Area  No.  5B, 
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Table  P-23  (con.) 


Population 


tjind  I  rca 


County  Xante 

State  Xante 

I960  Urban 

I960  Total 

1950  Total 

19-10  Total 

lit;,  miles, 

Schuyler . 

.  Illinois 

2.819 

8,746 

9,613 

11.430 

434 

Scott . 

.  Illinois 

6,377 

7,245 

8.176 

251 

Stark  . 

.  Illinois 

8.752 

8.721 

8.831 

291 

Tazewe!lb . 

.  Illinois 

69.762 

99.789 

76.165 

58.362 

653 

Woodford® . 

.  Illinois 

2.538 

24.579 

21.335 

19.124 

537 

Jasper . 

.  Indiana 

4,740 

18.842 

17,031 

14.397 

561 

La  Pone  . 

.  Indiana 

57,810 

95,111 

76,808 

63.660 

608 

Marshall1* . 

.  Indiana 

10.620 

32,443 

29.468 

25.935 

444 

N&wton . 

.  Indiana 

11.502 

11.006 

10.775 

411 

Starke . 

.  Indiana 

3  458 

17,911 

15.282 

12.258 

311 

Tote!  . 

962.164 

1.764.461 

1.603.194 

1.510.405 

25.407 

®  Decatur.  I>l.  SMSA 

b  Peoria 

.  111.  SMSA 

c  Springfield,  Ml.  SMSA 

0  South  Bond,  Ind.  SMSA  (Part) 

Table  P-24 

Economic  Profile  of  Plan  Area  5B,  Illinois  River,  South 

Population,  thousand 

Personal  Income 

Total 

Nonfcrnt  Farm 

Total  Income 

Per  Capita  Income 

Percent  Percent  Percent 

Million 

Percent 

Ratio  to 

7 ear 

Number 

of  Basin  Number  of  Basin  Number  of  Basin 

I960  Dollars 

of  Basin 

Dollars 

Basin 

1960 

1.764 

9.1 

1.509  8.7  255  12.9 

3.633 

7.8 

2.059 

85 

1980 

2.260 

8.6 

2.077  8.4  183  12.7 

8,842 

8.2 

3.913 

95 

2000 

3.067 

8.7 

2.924  8.5  143  13.1 

20,084 

8.6 

6.548 

99 

2020 

4.290 

8.9 

4,178  8.8  112  12.1 

44,072 

8.9 

10,274 

100 

Employment,  thousand 

Year 

Percent 

Noncommoditv  Percent  Commodity 

Percent  Manufacturing 

Nonmanufacturing 

Total 

of  Basin 

Producing3  of  Basin  Producing3 

of  Basin  Commodities 

Commodities 

1960 

599 

7.9 

358  7.5  241 

8.6 

159 

82 

1980 

770 

7.8 

523  7.6  247 

8.2 

176 

71 

2000 

1,041 

7.9 

768  7.7  273 

8.4 

215 

58 

2020 

1.431 

8.1 

1.105  7.9  326 

9.0 

276 

50 

Employment  for  Selected  Manufacturing  Industries  by  SIC.  thousand 

32  -  Stone. 

33  -  Primary 

34.  35  - 

Fabr.  Mel. 

Year 

20  -  Food  28 

-  Client.  25  -  Petrol.  Prod.  Clay,  Glass 

Metals 

&  Nonelec.  Mach. 

Total 

1960 

23 

5  1  11 

1 

58 

105 

1980 

24 

6  1  12 

10 

61 

114 

2000 

24 

8  1  13 

12 

82 

140 

Output  (Value  Added)  for  Selected  Manufacturing  Industries  by  SIC.  million  1 960  dollars 

33  -  Primary 

34.  35 

Fabr.  Met. 

Year 

20  -  Food 

28- 

Client.  291  -  Petrol.  Ref.  324  -  Hyd.  Ccmt. 

Metals 

<£  Nonclcc.  Mach. 

Total 

1960 

354 

100  9  23 

89 

791 

1.366 

1980 

857 

347  30  64 

243 

1,495 

3,036 

J  Noncommodity  group  includes  the  following  SlC  categories  IS- 17  Construction,  40-49  Transportation.  Communications,  and 
Public  Utilities,  50  Wholesale  Trade,  52-59  Retail  Trade,  60-67  Fmanco,  Insurance,  and  Real  Fstate,  70—89  Services,  and  91-93 
Government. 

11  Commodity  group  includes  SIC  categories  01  -09  Agriculture,  10-14  Mining,  19  Ordnance,  20  F uoo,  ?1  Tobacco,  22  Textiles,  23 
Apparol,  24  Lumber,  25  Furn.ture,  26  Pulp  and  Paper,  27  Printing  and  Publishing,  28  Chemicals.  29  Petroleum  Products,  30 
Rubber  and  Plastics,  31  Leather  Products.  32  Stone,  Clay,  and  Glass,  33  Primary  Metals,  34  Fabricated  Metals,  35  Nonelectrical 
Machinery,  36  Electrical  Equipment.  37  Transportation  Equipment,  38  Instruments,  and  39  Miscellaneous  Manufactuiing  and 
Other  Manufacturing. 
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Table  P-25 

Economic  Data  by  County  for 
Plan  AreaS,  Kaskaskia  River 


Population 


—  land  Area 


County  Same 

State  Same 

I960  Urban 

I960  Total 

1950  Total 

1940  Total 

(sq.  miles) 

Bond . 

Illinois 

4,565 

14,060 

14,157 

14.540 

383 

Clinton . 

Illinois 

3,380 

24,029 

22,594 

22.912 

498 

Fayette  . 

.  .  .  Illinois 

5,537 

21.946 

24,582 

29.159 

718 

Madison3  . 

Illinois 

161,258 

224,683 

182.307 

149,349 

731 

Manon  . 

Illinois 

19,592 

39,349 

41.700 

47.989 

580 

Monroe  . 

.  .  .  Illinois 

6,913 

15,507 

13,282 

12.754 

380 

Montgomery . 

Illinois 

11,562 

31,244 

32,460 

34,439 

706 

Moultrie . 

Illinois 

3.946 

13,635 

13.171 

13,477 

345 

Randolph . 

Illinois 

7,912 

29,988 

31,673 

33,608 

594 

St.Clair3 . 

Illinois 

214,636 

262,509 

205.995 

166,899 

670 

Shelby  . 

Illinois 

4,821 

23,404 

24,434 

26,290 

772 

Washington . 

Illinois 

2.606 

13,569 

14,460 

15,801 

565 

Total . 

446,732 

.3,929 

620,815 

567.277 

6.942 

Economic  Profile  of  Plan  Area  6,  Kaskaskia  River 

Population .  thousand  Personal  Income 


Total  Non  farm  Farm  Total  Income  Per  Capita  Income 


Year 

Number 

Percent 
of  Basin 

Number 

Percent 
of  Basin 

l'Jut.tbcr 

Percent 
of  Basin 

Million 
i960  Dollars 

Percent 
of  Basin 

Dollars 

Ratio  to 
Basin 

I960 

714 

3.7 

642 

3.7 

72 

3.6 

1.358 

2.9 

1.902 

79 

1980 

893 

3.4 

844 

3.4 

49 

3.4 

2.98b 

2.8 

3.343 

81 

2000 

1,123 

3.2 

1,086 

3.2 

37 

3.4 

6.409 

2.8 

5.707 

87 

2020 

1,460 

3.0 

’.427 

3.0 

33 

3.S 

13.373 

2.7 

9.160 

89 

Employment ,  thousand 


Year 

Total 

Percent 
of  Basin 

Noncommodity  Percent 

Producing3  of  Basin 

Commoditv 

Producing 

Percent  Manufacturing 
of  Basin  Commodities 

Nonmanufacluring 

Commodities 

1960 

221 

2.9 

131  2.8 

90 

3.2 

66 

24 

1980 

279 

2.8 

191  2.8 

88 

2.9 

66 

22 

2000 

354 

2.7 

263  2.6 

91 

2.8 

72 

19 

2020 

462 

2.6 

365  2.6 

97 

2.7 

81 

16 

Employ  mi  nt  for  Selected  Manufacturing  Industries  by  SIC,  thousand 

Year 

20  -  Food  28 

-  Chem.  29  -  Petrol.  Prod. 

32  -  Stone, 
Clay,  Glass 

33  -  Primary- 
Metals 

34.  35  -  Fabr.  Met. 
ix  Nonelec.  Mach. 

Total 

1960 

9 

5  6 

5 

17 

5 

47 

1980 

9 

6  4 

5 

19 

6 

49 

2000 

9 

8  3 

5 

21 

8 

54 

Output  (Value  Added)  for  Selected  Manufacturing  Industries  by  SIC,  million  1 960  dollars 

Year 

20  -  Food 

28- 

Chem.  291  -  Petrol.  Ref. 

324  -  Hyd.  Cant. 

33  -  Primary 
Metals 

34,  35  -  Fabr.  Mel. 
iS  Nonclcc.  Mack. 

Total 

1960 

1.3 

90  104 

- 

220 

59 

592 

19°.0 

284 

328  207 

462 

140 

1,421 

a  Noncommodity  group  includes  the  following  SIC  categories*  15—17  Construction.  40—49  Transportation.  Communications,  and 
Public  Utilities;  50  Wholesale  Trade;  52— 5*.'  Retail  Trade;  60— 67  Finance,  Insurance,  and  Real  Estate,  70— 89  Services,  and  91 —93 
Government. 

b  Commodity  group  includes  SIC  categories  01-09  Agriculture;  10-14  Mining;  19  Ordnance,  20  Food;  21  Tobacco,  22  Textiles,  23 
Apparel,  24  Lumber,  26  Furniture,  26  Pulp  and  Paper;  27  Printing  and  Publishing,  28  Chemicals,  29  Petroleum  Products,  30 
Rubber  and  Plastics.  31  Leather  Pioducts,  32  Stone,  Clay,  and  Glass;  33  Primary  Metals,  34  Fabricated  Metals,  35  Nonelectrical 
Machinery;  36  Electrics*  Equipment;  37  Transportation  Equipment;  38  Instruments,  and  39  Miscellaneous  Manufacturing  and 
Other  Manufacturing. 


Table  P-27 

Economic  Data  by  County  for 
Plan  Area  7,  Big  Muddy  River 


Population 


I  Mini  Area 


Coumv  Same 

Stale  Name 

I960  Urban 

I960  Total 

1950  Total 

1990  Total 

(sq.  miles 1 

Alexander 

Illinois 

9.34a 

16.CC-1 

20,316 

25,496 

224 

Franklin  .  . 

Illinois 

18,904 

39,281 

48,635 

53,137 

434 

Jackson  ... 

Illinois 

23.343 

42,151 

38,124 

37,920 

603 

Jefferson . 

Illinois 

16.566 

22,315 

35,092 

34,375 

574 

Perry . 

Illinois 

9,643 

19,184 

21.684 

23,438 

443 

Pulaski  . 

Illinois 

10,490 

13.633 

15,875 

204 

Union  . 

Illinois 

4,280 

17.645 

20,500 

21,528 

414 

Williamson . 

Illinois 

27,282 

46,117 

48,621 

51,424 

427 

Total . 

106,366 

223,244 

247,461 

263,153 

3,323 

l-'igure  P-13.  Upper  Mississippi  River  Basin  Plan  Area  No.  7. 
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Table  P-28 

Economic  Profile  of  Plan  Area  7,  Big  Muddy  River 


Population,  thousand 

Personal  Income 

Total 

Nonfarm 

I'ann 

Totai  Income 

Per  Capita  h,coinc 

Year 

Number 

Percent 
of  Basin 

Percent  Percent 

Number  of  Basin  Number  of  Basin 

Million 

I960  Dollars 

Percent 
of  Basin 

Dollars 

Ratio  to 
Basin 

1950 

224 

1.2 

195  1.1 

29  1.5 

370 

0.8 

1,657 

69 

1980 

268 

1.0 

243  1.0 

25  1.7 

807 

0.8 

3.016 

73 

2000 

327 

0.9 

308  0.9 

19  1.7 

1,669 

0.7 

5,109 

78 

2020 

424 

0.3 

407  0.9 

17  1.8 

3.430 

0.7 

8,080 

79 

Employment.  thousand 

Year 

Total 

Percent 
of  Basin 

Noncommodity  Percent 

Producing*  '  of  Basin 

Commodin 
Producing *> 

Percent  Manufacturing 

of  Basin  Commodities 

Nonmaiiiifactnring 

Commodities 

1960 

66 

0.9 

44  0.9 

22 

0.8 

10 

12 

1980 

83 

0.8 

34  0.9 

19 

0.6 

9 

10 

2000 

106 

0.8 

88  0.0 

18 

0.6 

9 

9 

2C20 

135 

0.8 

1 18  0.8 

17 

0.5 

9 

8 

Employ  incut  for  Selected  Marntfaelurtny  lydmtnes  hr  SIC,  thousand 

Year 

20  -  Food  28 

Chan.  29  Petrol  Prod 

.12  Slone. 
Uat .  Ill-tit 

.l.t  Primary 
Melds 

.11.  JS  l-abr.  Met. 
it  Nonetec.  Mach. 

Total 

1960 

1 

1 

1*1 

(<) 

(*) 

2 

1980 

1 

1 

(M 

(M 

<*) 

2 

2000 

1 

1 

(M 

(>l 

<*» 

2 

Output  (Value  Added!  for  Selected  Miwiifaclunng  hiiliiilrin  In  Sll  milium  1 960  dollars 

Year 

20  -  l-ood 

28  Chan  291  Pcliul  lief 

.W  Hid  li-mt 

If  Pnman 
Meldi 

.11.  Fj  iabr  Met 
it  Nondec  Mach. 

total 

KISH 

15 

9 

■l 

3 

29 

43 

25 

0 

B 

82 

:|  Noncommodity  group  Includnt  tho  following  SIC  categories  113  17  Construction,  <10  *10  Transportation,  Communications,  ond 
Public  Utilities;  50  Wholesale  Trado.  52  GO  Rotoll  Trade.  00  07  Finance,  Insurance,  nml  Heal  Estate,  70 -09  Services,  end  01 —03 
Govornmont. 

^  Commodity  group  Include*  SIC  categories  0*  Gu  Agriculture.  10  14  Mining,  |fj  Ordnance,  20  Pood.  21  Tobacco,  22  Textiles,  23 
Apporoi;  24  Lurnbor;  25  Purnlturo;  2C  Pulp  anti  Paper,  27  Printing  and  Publishing  20  Chemicals,  29  PMrolULrn  Products,  30 
Rubbor  end  Plastics;  31  Lonthor  Products.  32  Stone,  Cloy,  and  Glass,  33  Primary  Metals.  34  Piihrl*sntud  Metals,  35  Nonoloctricol 
Machinery;  3G  Electric..!  P?«ufpmont;  37  Transportation  U<t«Jpmont,  30  instruments,  and  30  Miscellaneous  Manufacturing  and 
Othor  Manufacturing 
c  Loss  than  50^  „inployoo3. 
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Table  P'29 

Economic  Data  by  County  for 
PJan  Area  8,  Meramec  River 


Population 


t And  Area 


Countv  Same 


Bollinger 

Cape  Girardeau 

Crawfo'd  .  . 

.  . . . 

Dent  . 

Kinkhn3 

Gasconade 

...  .....  ... 

Iron . 

jefforson3  .  .  . 

Madison  .  .  .  . 

Maries . 

Perry  . 

Phelps  . 

St.  Charles3 

St.  Francois  .  .  . 

St.  Louis'1  .  .  . 

St.  Louis  City3  . 

Ste  Genevieve  . 

Scott . 

Washington  .  .  . 

Total . 

Stale  Name 

I960  Urban 

1960  Total 

Missouri 

9.167 

Missouri 

29,822 

42,020 

Missouri 

656 

12,647 

Missouri 

3.870 

10.445 

Missouri 

2C.846 

44,56b 

Missouri 

2,536 

12,195 

Missouri 

8,041 

Missouri 

16,503 

66,377 

Missouri 

3,484 

9,366 

Missouri 

7,282 

Missouri 

5,M7 

14,642 

Missouri 

11,132 

25,396 

Missouri 

27,701 

52,970 

Missouri 

13,352 

35.516 

Missouri 

649,814 

703,532 

Missouri 

750,026 

750,026 

Missouri 

4,443 

12,116 

Missouri 

16,541 

32,7-18 

Missouri 

2,805 

14,346 

1,558,648 

1.864,398 

1950  Total 

1940  Torai 

(sq.  mites) 

11,019 

12,898 

618 

38,397 

37,775 

576 

11.615 

12,693 

760 

10,926 

11,763 

756 

36,046 

33,868 

932 

12,342 

12,414 

520 

9.458 

10,440 

554 

38.007 

32,023 

667 

10,380 

9,656 

496 

7,423 

8.638 

526 

14,890 

15.358 

476 

21,504 

17,437 

677 

29.834 

25,562 

561 

35,276 

35,950 

457 

406,349 

274,220 

497 

856,796 

816.048 

61 

11,237 

10,905 

500 

32,842 

30.377 

413 

14.689 

17.492 

760 

1,609,040 

1,425,527 

10,812 

Table  P-30 

Economic  Profile  of  Plan  Area  8,  Meramec  River 


Population,  thousand 

Personal  Income 

Total 

Nonfarm 

Farm 

Total  Income 

Per  Capita  Income 

Year 

Number 

Percent 
of  Basin 

Percent  Percent 

Number  of  Basin  Number  of  Basin 

Million 

I960  Dollars 

Percent 
of  Basin 

Ratio  to 

Dollars  Basin 

1960 

1.865 

9.7 

1,798  10.4 

67  3.4 

4,619 

9.9 

2.478 

103 

1980 

2,568 

9.8 

2,529  10.2 

39  2.7 

11,014 

10.3 

4.289 

104 

2000 

3,584 

10.2 

3,558  10.4 

26  2.4 

24,223 

10.4 

6.759 

103 

2020 

4.841 

10.0 

4,816  10.2 

25  2.7 

50,768 

10.2 

10.488 

102 

Employment,  thousand 

Year 

Total 

Percent 
of  Basin 

Noncommodity  Percent 

Producing1  of  Basin 

Commodity 
Producing ® 

Percent  Manufacturing 

of  Basin  Commodities 

Nonmanu fact  uring 
Commodities 

I960 

715 

9.5 

463  9.7 

252 

3.0 

231 

21 

1980 

1,004 

10.1 

717  10.4 

287 

9.5 

267 

20 

2000 

1,372 

10.4 

1,04  10.5 

330 

10.1 

313 

17 

2020 

1,855 

10.6 

1,472  10.5 

383 

10.6 

369 

14 

Employment  for  Selected  Manufacturing  Industries  by  SIC.  thousand 

Year 

20  -  Food  28  - 

■  Chem.  29  -  Petrol.  Prod. 

32  -  Stone, 
Clay,  Glass 

33  -  Primary 
Metals 

34,  35  -  Fabr.  Met. 

6  None/rc.  Macli. 

Total 

I960 

26 

16  (F) 

8 

6 

35 

91 

1980 

T7 

20  (C| 

8 

6 

44 

105 

2000 

27 

27’  <=) 

8 

7 

58 

127 

Output  l  i'aiuc  Added)  for  Selected  Manufacturing  Industries  by  SIC,  million  !  96Q  dollars 

Year 

20  -  Food 

28  -  Chan.  291  -  Petrol.  Ref. 

324  -  Hyd.  Cemt. 

33  -  Primary 
Metals 

34.  35  -  Fabr.  Met. 
a  Nonelec.  Mach. 

Total 

408 

317 

19 

63 

369 

1,176 

1980 

1,211 

1  122 

43 

135 

1,295 

3,806 

a  Noncommodity  group  includes  the  following  SIC  categories,  lb-17  Construction,  dO-49  Transportation,  Communications,  and 
Public  Utilities,  50  Wholesale  Trade,  52-59  Retail  Trade,  60-67  Finance,  Insurance,  and  Real  Estate,  70  89  Services,  and  91-93 
Government. 

b  Commodity  group  mcluaos  SIC  categories.  01  -09  Agriculture,  10  14  Mining,  19  Ordnance.  20  Food.  21  Tobacco,  22  Textiles,  23 
Apparel,  24  Lumbei,  25  Furniture,  26  Pulp  tnd  Paper,  27  Printing  and  Publishing.  28  Chemicals,  29  Petroleum  Products.  30 
Pubbor  and  Plashes,  31  Leather  Products,  32  Stone.  Clay,  and  Gloss,  33  Primary  Metals,  34  r abneated  Metals,  35  Nonelectrical 
Machinery,  3C  -lectrical  Equipment.  37  Transportation  Equipment,  38  'nsiruments,  and  39  Miscellaneous  Manufacturing  and 
Other  Manufacturing. 
c  Less  than  500  employees. 
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County  Same 

Adair . 

Audrain . 

Lincoln  . 

Macon . 

Menroe  . 

Momgomery . 

Pike . 

Ralls . 

Randolph . 

Shelby . 

Warren . 

Total . 


Table  P-31 

Economic  Data  by  County  for 
Plan  Area  9,  Salt  River 


Population 


State  Same  1960UiJait  l960Total  1950Tota I  1940  Tola! 


Land  Area 
(sq.  miles) 


Missouri 

Missouri 

Missouri 

Missouri 

Missouri 

Missouri 

Missouri 

Missouri 

Missouri 

Missouri 

Missouri 


13,123 

15,944 

4,547 


6,936 

85 

13,170 


20,105 

19,689 

20.246 

574 

26,079 

23,823 

22,673 

692 

14.783 

13,478 

14,395 

629 

16,473 

18,332 

21,396 

814 

10,688 

11,314 

13,195 

669 

11,097 

11,555 

12,442 

533 

16,706 

16,844 

18,327 

681 

8,078 

8,685 

10,040 

478 

22,014 

22,918 

24,458 

484 

9,063 

9,730 

11,224 

502 

8,750 

7,666 

7,734 

428 

163,836 

164,041 

176,130 

6,484 

53,805 


Table  P-32 

Economic  Profile  of  Plan  Area  9,  Salt  River 

Population,  thousand  Personal  Income 

Total  Nonfarm  Farm  Total  Income  Per  Capita  Incom ' 


Year 

Number 

Percent 
of  Basin 

Number 

Percent 
of  Basin 

Number 

Peicent 
of  Basin 

Million 

I960  Dollars 

Percent 
of  Basin 

Dollars 

Ra’io  to 
Basin 

1960 

164 

0.8 

114 

0.7 

50 

2.5 

258 

.  6 

1,572 

65 

1980 

178 

0.7 

141 

0.6 

37 

2.6 

520 

0.5 

2,914 

71 

2000 

227 

0.6 

194 

0.6 

33 

3.0 

1,063 

0.5 

4,675 

71 

2020 

294 

0.6 

268 

0.6 

26 

2.8 

2,137 

0.4 

7,259 

71 

Employment,  thousand 


Year 

Total 

Percent 
of  Basin 

Noncommodity 
Producing 3 

Percent 
of  Basin 

Commodity 

Producing? 

Percent 
of  Basin 

Manufacturing 

Commodities 

Nonmanufacturing 

Commodities 

1960 

55 

0.7 

29 

0.6 

26 

0.9 

10 

16 

1980 

64 

0.6 

42 

0.6 

22 

0.7 

9 

13 

2000 

78 

0.6 

58 

0.6 

20 

0.6 

10 

10 

2020 

102 

0.6 

82 

0.6 

20 

0.6 

12 

8 

Employment  for  Selected  Manufacturing  Industries  by  SIC.  thousand 

32  -  Stone,  33  -  Primary  34.  35  -  Fabr.  Met. 

Year  20  -  Food  28  -  Cltem.  29  -  Petrol.  Prod.  Clay.  Gluts  Metals  &  Nonelec.  Mach.  Total 

I960  1  (=)  -  3  (<=)  2  6 

1980  1  1  3  (c)  2  7 

2000  1  1  3  (c)  2  7 

Output  (Value  Added)  for  Selected  Manufacturing  Industries  by  SIC.  million  1 90S  dollars 

33  -  Primary  34.  35  -  Fabr.  Met. 

Year  20  -  Food  28  -  Chain.  291  -  Petrol.  Ref.  324  -  11yd.  Cemt.  Metals  &  Nonelec.  Mach.  Total 

1960  9  7  7  2  12  37 

1980  22  23  -  16  4  43  113 

a  Nor, commodity  group  includes  the  following  SIC  categories.  '5—17  Construction;  40—49  Transportation,  Communications,  and 
Public  Utilities;  50  Wholesale  Trade;  52—59  Retail  Trade;  60—57  Finance,  Insurance,  and  Real  Estate,  70—89  Services,  end  91  —93 
Government. 

b  Commodity  group  includes  SIC  categories;  01-09  Agriculture;  10-14  Mining,  19  Ordnance;  20  Food;  21  Tobacco;  22  Textiles;  23 
Apparel;  24  Lumber.  25  Furniture;  26  Pulp  and  Paper;  27  Printing  3nd  Publishing;  28  Chemicals,  29  Petroleum  Products,  30 
Rubber  and  Plastics;  31  Leather  Prcd„<-ts;  32  Stone,  Clay,  and  Glass;  33  Primary  Metals;  34  Fabricated  Metals,  35  Nonelectrical 
Machinery;  36  Electrical  Equipment;  37  Transportation  Equipment,  38  Instruments,  and  39  Miscellaneous  Manufacturing  and 
Other  Manufacturing. 

c  Less  than  500  employees. 
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Table  P-33 

Economic  Data  by  County  for 
Plan  Area  10,  Fox.  Wyaconda.  and  Fabrus  Rivers 


/D| jsJuica 
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(sj.ta&g 
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Table  P-34 

Economic  Profile  of  Plan  Area  10,  Fox,  Wyacorida,  and  Fabius  Rivers 


Population,  linxrtzrd 

Pcnorxd  Income 

Told 

Ken farm 

Farm 

Told  income 

Per  Capita  Income 

Year 

Number 

Percent 
of  Basin 

Percent  latent 

Number  of  Basin  Number  of  Basin 

Mdbon 
i960 Dolors 

Percent 
of  Boon 

Dollars 

Ratio  to 

Basin 

1960 

67 

0.3 

46  03 

21  1.1 

105 

03 

1J550 

65 

I960 

75 

03 

57  02 

18  13 

219 

03 

2324 

71 

2000 

95 

03 

79  03 

15  1.4 

451 

03 

4.712 

72 

2020 

124 

03 

112  03 

13  1.4 

918 

03 

7.379 

72 

Employment,  thousand 

Year 

Toicl 

Percent 
of  Basin 

Noncommodiiy  Percent 

Producing*  of Basin 

Commoditv 

Producing 

Percent  Manufacturing 

of  Boon  Commodities 

Nonmanufacturing 

Commodities 

1960 

18 

03 

13  03 

8 

03 

2 

6 

1980 

22 

0.2 

14  03 

8 

03 

3 

5 

2090 

28 

03 

19  03 

9 

0.3 

b 

4 

2020 

36 

03 

26  03 

10 

0.3 

7 

3 

Employment  for  Selected  Manufacturing  Industries  by  SIC.  thousand 

Year 

20 -Food  28- 

Client.  29  -  Petrol  Prod. 

32 -Stone. 
Cay.  Class 

33  -  Primary 
Metals 

34.  35  -  Fabr.  Met. 
&  Nonelec.  Macli. 

Total 

1960 

n 

-  - 

(*) 

i'l 

V) 

1 

1980 

(') 

-  - 

(c) 

(c) 

l«) 

1 

2000 

i'l 

-  - 

lcJ 

(c) 

t-4 

1 

Output  (Value  Added)  for  Selected  Manufacturing  industries  by  SIC,  million  I960do!icn 

Year 

20 -Food 

28  -  Client.  291  -  Petrol.  Ref. 

324  -  llyd.  Cent!. 

33  -  Primary 
Metols 

34.  35  -  Fabr.  Mi  t. 
A  Nonele. c.  Mech. 

Total 

1960 

3 

—  — 

— 

2 

4 

9 

1980 

8 

“  - 

- 

3 

8 

19 

a  Noncommodity  group  includes  the  following  SIC  categories:  15-17  Construction;  40-49  Transportation,  Communications,  and 
Public  Utilities;  50  Wholesale  Trade;  52—59  Retail  Trade;  60-67  Finance,  Insurance,  and  Real  Estate;  70-89  Services;  and  91—93 
Government. 

b  Commodity  group  includes  SIC  categories-  01-09  Agriculture;  10-14  Mining;  19  Ordnance;  20  Food;  21  Tobacco;  22  Textiles,  23 
Apparel;  24  Lumber;  25  Furniture;  26  Pulp  and  Paper;  27  Printing  and  Publishing;  28  Chemicals,  29  Petroleum  Prod  sets,  30 
Rubber  and  Plastics;  31  Leather  Products;  32  Stone,  Clay,  and  Glass;  33  Primary  Metals;  34  Fabricated  Metals,  35  Nonelectrical 
Machinery;  36  Electrical  Equipment;  37  Transportation  Equipment;  38  Instruments;  and  39  Miscellaneous  Manufacturing  and 
Other  Manufacturing. 
c  Less  than  500  employees. 
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Jtadkion  .  Minnesota  3.370  15J501  16,305  16.8CS  696 

*fcr»r .  Minnesota  14.743  14.801  15.0S0  703 

Ncfcfes .  MinnestKJ  9.015  23.355  22.435  21.315  712 

Boone .  Iowa  12.453  23.037  23.. 35  29.782  573 

SuenaVnu . . .  Iowa  7.728  21.189  21;113  19JB38  573 

CaEhoun .  Iowa  15,923  16J325  17.534  572 

Catron .  Iowa  7.632  23,431  23.Gc5  22.770  574 

Clarke .  Iona  3.350  8.222  9.369  10,233  429 

OaH« . . .  Iona  6.442  24.123  23.661  24.649  597 

Dam .  Iona  2.771  9.199  9.953  11.135  509 

Emmet .  Iowa  7.977  14.371  14.102  13.406  395 

Green* .  Iona  4.570  14.379  15.546  15.599  569 

Guuirte  .  Iowa  13.607  15.197  17.210  596 

Hamilton .  Iowa  8.520  20.032  19.660  19.922  577 

HumboM: .  loro  4.031  13.156  13.117  13.459  435 

Kossuth .  Iona  5.702  25.314  26.241  26.630  979 

Lee .  Iowa  31.563  44.207  43.102  41.074  522 

Luca* . .  Iowa  S.C42  10.923  12.069  14,570  433 

Madison .  lewa  3.639  12.295  13.131  14,525  5 65 

Marion .  Iowa  13.015  25,886  25.930  27,019  563 

Monroe  .  Iona  4,582  10.463  11.S14  14.553  435 

Palo  Alto  .  Iowa  2,887  14,736  15,891  16,170  561 

Pocahontas .  Iowa  14.234  15.426  16.2S6  580 

Polk’ .  Iona  244,079  266,315  226,010  195.335  594 


(continued  next  page) 


Table  P-35  (con.} 


County  Name 

State  Seme 

Population 

/-’af  Ira 
sj  mCes; 

IM  Lrhan 

WOO  Total 

1950  Total 

1940  Total 

Sac . 

3,354 

17.007 

17.518 

17.633 

578 

VanBurtn  . . 

.  iortt 

9.778 

11.007 

'.2,053 

4S7 

Wapello . 

33.871 

46,126 

47.337 

44,280 

437 

Warren . 

...  .  Iona 

7.062 

20.829 

17.758 

17.695 

572 

Webster . . 

23.399 

47.870 

44.24! 

41,521 

718 

VTTSfit . . . 

10.119 

19.447 

19.(32 

20.033 

577 

Total . 

472.188 

845.10 

810.650 

789.536 

17.123 

3  D*s  Moines,  lima  SJ.CS  A 


Table  P-36 

Economic  Profile  of  Plan  Area  11,  Des  Moines  River 


Population,  thousand  Personal  Income 


Tote! 

Hen  farm 

Perm 

Total  Income 

Per  Ccpila  Income 

Percent 

Parent 

Percent 

Million 

Percent 

Ratio  to 

Year 

Humber 

of  Boon 

Humber 

of  Boon 

Number 

of  Basin 

I960  Dollar. 

of  Basin 

Dollars 

Basin 

1960 

845 

4.4 

(S3 

3.8 

192 

9.7 

1.786 

3  JB 

2.114 

S3 

1980 

1,112 

4.3 

971 

Z3 

141 

9.8 

4.130 

3.8 

3.713 

90 

200G 

1.472 

4.2 

1,363 

4.0 

109 

10.0 

9.212 

4.0 

6.258 

95 

2020 

1.946 

4.0 

1.850 

3.9 

96 

10.4 

19.026 

33 

9,777 

95 

Employment,  thousand 


Year 

Total 

Percent 
of  Basin 

Noncommodity  Percent 

Producing1  of  Basin 

Commodity 

Producing1 

Percent  Manufacturing  Nonimnufacturing 

of  Basin  Commodities  Commodities 

1960 

303 

4.0 

196 

4.1 

107 

3.8 

47  60 

1930 

404 

4.1 

301 

4.4 

103 

3.4 

51  52 

2000 

530 

4.0 

432 

4.3 

98 

3.0 

57  41 

2020 

699 

4.0 

601 

4.3 

98 

2.7 

64  34 

Employment  for  Selected  Manufacturing  Industries  by  SIC,  thousand 

Year 

20  -  Pood  28 

-  Chem.  29  - 

Petrol.  Prod. 

32  -  Stone, 
Clay,  Glass 

33  Primary 
Metals 

34,  35  -  Fair.  Met. 

<5  Nonelec.  Mach. 

Total 

1960 

12 

1 

(<■1 

4 

1 

12 

30 

1980 

12 

1 

<«l 

4 

1 

14 

32 

2000 

12 

1 

(') 

5 

1 

16 

35 

Output  (Value  Added)  for  Selected  Manufacturing  Industries  by  SIC,  million  1960'dollars 

Year 

20  -  Food 

28  - 

Cliem.  291  -  Petrol.  Ref. 

324  -  llyd.  Cemt. 

33  -  Primary 
Metals 

34,  35  -  Pabr.  Met. 

<5  Nonelec.  Mach. 

Total 

1960 

136 

23 

— 

11 

12 

122 

304 

1980 

299 

65 

- 

36 

20 

251 

671 

a  Noncommodity  group  includes  the  following  SIC  categories.  15-  17  Construction,  40  49  Transput  ation,  Communications,  and 
Public  Utilities,  50  Wholerale  Trade,  52-59  Retail  Trade,  60  -o7  Finance,  Insurance,  and  Real  Estate,  70  89  Services,  and  91  93 
Government. 

b  Commodity  group  im.lu.ln.  SIC  categories.  01  -09  Agriculture,  10-14  Mining,  19  Ordnance,  20  Food,  21  Tobacco,  22  Taxtilos,  23 
Apparel,  24  Lumber,  25  Furniture,  26  Pulp  end  Paper,  27  Printing  and  Publishing,  28  Chom.cals,  29  Petroleum  Products,  30 
Rubber  and  Plastics,  31  Leather  Products,  32  Stone,  Clay,  and  Ciass,  33  Primary  Metals,  34  Fabt'catod  Metals,  35  Nonolectrical 
Machinery,  36  Electrical  Equipment,  37  Transportation  Equipment,  38  Instruments,  and  39  Miscellaneous  Manufacturing  and 
Other  Manufacturing. 
c  Less  than  500  employees. 


Table  P-37 

Economic  Data  by  County  for 
Plan  Area  12,  Skunk  River 


Table  P-38 


Economic  Profile  of  Plan  Area  12,  Skunk  River 


Population,  thousand 

Personal  Income 

Total 

Mon  farm 

Farm 

Total  Income 

Per  Capita  Income 

Year 

Number 

Percent 
of  Bonn 

Percent  Percent 

Number  of  Basin  Number  of  Basin 

Million 

I960  Dollars 

Percent 
of  Basin 

Ratio  to 

Dollars  Bawl 

IlifiO 

222 

1.1 

169  1.0 

53  2.7 

A2I 

03 

1525  80 

1930 

286 

1.1 

250  1.0 

36  25 

955 

0.9 

3,338  81 

2000 

392 

1.1 

364  1.1 

28  2.6 

2.040 

05 

5.334  81 

2020 

545 

1.1 

523  1.1 

22  2.4 

4.586 

0.9 

8.418  82 

Employment,  thousand 

Year 

Total 

Percent 
of  Basin 

Noncommodity  Percent 
Producing1 '  of  Basin 

Commodity 

Producing 

Percent  Manufacturing 

of  Basin  Commodities 

Nonmanufacturing 

Commodities 

1960 

83 

1.1 

43  0.9 

40 

1.4 

23 

17 

1930 

117 

1.2 

68  1.0 

49 

1.6 

35 

14 

2000 

159 

1.2 

100  1.0 

59 

1.8 

47 

12 

2020 

218 

1.2 

146  1.0 

72 

2.0 

62 

10 

Employment  for  Selected  Manufacturing  Industries  by  SIC.  thousand 

Year 

20 -Food  23- 

-  diem.  29  -  Petrol.  Prod. 

32  -  Stone. 
Clay.  Glass 

33  -  Primary 
Metals 

34.  35  -  Fabr.  Met. 

<f  Nonelcc.  Mach.  Total 

1960 

2 

(c )  (c> 

N 

1 

3  6 

1980 

2 

(C)  (') 

(«) 

1 

3  6 

2000 

2 

('1  <c> 

(') 

1 

3  6 

Output  (Value  Added)  for  Selected  Manufacturing  Industries  by  SIC.  million  1960  dollars 

Year 

20  -  Food 

28  -  Clicm.  291  -  Petrol.  Ref. 

324  -  Uyd.  Ccmt. 

33  -  Primary 
Metals 

34,  35  -  Fabr.  Met. 

Sc  Nonelcc.  Mach.  Total 

1960 

19 

5 

— 

4 

34  62 

1980 

43 

12 

7 

63  125 

a  Noncommodity  group  includes  the  following  SIC  categories.  15-17  Construction,  40-42  Transportation,  Communications,  and 
Public  Utilities;  50  Wholesale  Trade;  52-59  Retail  Trade;  60-67  Finance,  Insurance,  and  Real  Estate,  70-89  Services,  and  91 —93 
Government. 

b  Commodity  group  includes  SIC  categories.  01  -09  Agriculture,  10-14  Mining,  19  Ordnance,  20  Food,  21  Tobacco,  22  Toxtilos,  23 
Apparel;  24  Lumber;  25  Furniture;  26  Pulp  and  Paper,  27  Printing  and  Publishing,  28  Chemicals,  29  Petroleum  Products,  30 
Rubber  and  Plastics;  31  Leather  Products;  32  Stone,  Clay,  and  Glass,  33  Primary  Metals,  34  Fabricated  Metals,  35  Nonelectrical 
Machinery;  36  Electrical  Equipment;  37  Transportation  Equipment,  38  Instruments,  and  39  Miscellaneous  Manufacturing  and 
Other  Manufacturing. 
c  Less  than  500  employees. 
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Table  P-3S 

Economic  Data  by  County  for 
Plan  Area  13,  Iowa  and  Cedar  Rivers 


Population 


l jind  Ana 


Counlr  Same 

Stale  Same 

I960  Urban 

I960 Total 

!950Totat 

19-10  Total 

fsq.  mites] 

freeborn  . 

...  Minnesota 

17.108 

37,891 

34.517 

31.780 

702 

Mower  . 

...  Minnesota 

27.908 

48.498 

42.277 

36,113 

703 

Benton . . 

Iowa 

7.704 

23.422 

22,656 

22.879 

718 

Black  Hawk’ . 

, . . .  Iowa 

102,827 

122.462 

100,448 

79,945 

567 

Butler  . 

...  Iowa 

17.467 

17,394 

17,936 

582 

Cedar . 

. . .  Iowa 

2.852 

17,791 

1S.910 

16.884 

585 

Cerro  Gordo . 

. . .  Iowa 

36,800 

49,894 

46,053 

43,845 

576 

Floyd . 

_  Iowa 

9,964 

21,102 

21,505 

20.169 

503 

Franklin . 

. . .  Iowa 

4,501 

15.472 

16,268 

16.379 

586 

Grundy  . . . 

Iowa 

14.132 

13,722 

13.518 

501 

Hancock . 

. , .  Iowa 

14,604 

15,077 

15.402 

570 

'-'-rdin . 

. . .  Iowa 

8,790 

22,533 

22,218 

22.530 

574 

Iowa  . 

. . .  iowa 

16.396 

15,835 

17.016 

584 

Johnson . 

. . .  Iowa 

33,442 

53.603 

45,756 

33.191 

617 

Linnto . 

. . .  Iowa 

107,711 

136,899 

104,274 

89.142 

713 

Louisa . . . . 

Iowa 

10,290 

11.101 

11.384 

403 

Marshal! . 

. . .  Iowa 

22,521 

37,984 

35,611 

35.406 

574 

Mitchell . 

. . .  Iowa 

3,753 

14,043 

13,945 

14.121 

467 

Muscatine . 

. . .  Iowa 

20,997 

33,840 

32,148 

31.296 

439 

Poweshiek . 

. . .  Iowa 

7,367 

19,300 

19.344 

18,758 

589 

Tama . 

. . .  Iowa 

5.775 

21,413 

21.688 

22,428 

720 

Winnebago  . 

. . .  Iowa 

2,930 

13,099 

13.450 

13,972 

401 

Worth  . 

.  . .  Iowa 

10,259 

11,068 

11.449 

400 

Total . . .  .  . 

422.961 

772,474 

693,265 

635,594 

13,074 

•’  Waterloo,  Iowa  SMS4 
Cedar  Rapids.  Iowa  SMSA 


Figure  P-19.  Upper  Mississippi  River  Basin  Plan  Area  No.  13. 


Table  P-40 

Economic  Profile  of  Plan  Area  13,  Iowa  and  Cedar  Rivers 


Population,  thousand 

Personal  Income 

Total 

Nonfarm 

Farm 

Total  Income 

Per  Capita  Income 

Year 

Number 

Percent 
of  basm 

Percent  Percent 

Number  of  Basin  Number  of  Basin 

Million 

I960  Dollars 

Percent 
of  Basin 

Ratio  to 

Dollars  Bash; 

I960 

773 

4.0 

603  3.5 

170  8.6 

1.647 

3.5 

2.133 

89 

1,048 

916  3.7 

132  9.1 

3,324 

3.6 

3.649 

83 

2000 

1,407 

4.0 

1,013  3.8 

94  8.6 

8,239 

3.5 

5,858 

89 

2020 

1,959 

4.1 

1.878  4.0 

81  8.8 

18,002 

3.5 

9,163 

89 

Employment,  thousand 

Year 

Total 

Percent 
of  Basin 

Noncommodity  Percent 

Producing3  '  of  Basin 

Commodity 
Producing “ 

Percent  Manufacturing 
of  Basin  Commodities 

Nonmanufacturing 

Commodities 

1960 

272 

3.6 

158  3.3 

114 

4.1 

58 

56 

1980 

359 

3.6 

244  3.5 

115 

3.8 

66 

49 

2000 

478 

3.6 

364  3.7 

114 

3.5 

75 

39 

2020 

644 

3.7 

525  3.8 

119 

3.3 

87 

32 

Employment  for  Selected  Manufacturing  Industries  by  SIC,  thousand 

Year 

20 -Food  28- 

Chan.  29  -  Petrol.  Prod. 

32  -  Slone, 
Clay.  Glass 

33  -  Primary 
Metals 

34,  35  -  Four.  Met. 
iS  Nonclcc.  Mach. 

Total 

1960 

17 

2  (') 

2 

1 

21 

43 

1980 

17 

2  (F) 

3 

1 

25 

48 

2000 

17 

2  (=) 

3 

1 

27 

50 

Output  (Value  Added)  for  Selected  Manufacturing  Industries  by  SIC,  million  I960  dollars 

Year 

20  -  Food 

28  -  Chan.  291  -  Petrol.  Ref. 

324  -  llyd.  Cant. 

33  -  Primary 
Metals 

34,  35  -  Fabr.  Met. 

&  Nonelec.  Mach. 

Total 

1960 

218 

38 

28 

6 

241 

531 

1980 

464 

113 

90 

11 

495 

1,173 

a  Noncommodity  group  includes  the  following  SIC  categories.  15-17  Construction,  40-49  Transportation,  Communications,  and 
Public  Utilities;  50  Wholesale  Trade,  52—59  Retail  Trade,  60-67  finance,  Insurance,  and  Real  Estate,  70-89  Services,  and  91  93 
Government. 

**  Commodity  group  includes  SIC  categories.  01  -09  Agriculture,  10-14  Mining,  19  Ordnance,  20  Food,  21  Tobacco,  22  Toxtilcs,  23 
Apparel;  24  Lumber.  25  Furniture,  26  Pulp  and  Paper,  27  Printing  end  Publishing,  28  Chemicals,  29  Petroleum  Products,  30 
Rubber  and  Plastics,  31  Leather  Products,  J2  Stone,  Clay,  and  Gloss,  33  Primary  Metals,  34  Fabricated  Metals,  35  Nonelectrical 
Machinery;  36  Electrical  Equipment,  37  Transportation  Equipment,  38  Instruments,  and  39  Miscellaneous  Manufacturing  and 
Other  Manufacturing. 
c  Less  than  500  employees. 


P-49 


Table  P-41 

Economic  Data  by  County  for 

Plan  Area  14,  Turkey,  Maquoketa,  Wapsipinicon,  and  Upper  Iowa  Rivers 


I  County  Name 

Stale  Name 

I960  Urban 

Population 

I960  Total  1 950  Total 

19-IOTotal 

Land  Area 
(iq.  miles) 

p  Allamakee . 

. . .  Iowa 

3,639 

If  .982 

16,351 

17.184 

639 

|  Bremer . 

. . .  Iowa 

6,357 

21,108 

18,884 

17932 

439 

Buchanan  . 

Iowa 

5,498 

22.293 

21.927 

20,991 

569 

p‘  Chickasaw . 

. . .  Iowa 

3,456 

15,034 

15,228 

15,227 

505 

t  Clayton  . 

. . .  Iowa 

0 

21962 

22,522 

24,334 

778 

Clinton . 

Iowa 

36,813 

55,060 

49.664 

44,722 

695 

1  Delaware  . 

Iowa 

4,482 

18,483 

17,734 

18,487 

573 

i  Dubuque3 . 

. . .  Iowa 

60,103 

80,048 

71,337 

63,768 

608 

J  Fayette  . 

. . .  Iowa 

10,833 

28,581 

28994 

29,151 

728 

Howard  . 

Iowa 

3809 

12,734 

13,105 

13,531 

471 

'  Jackson  . 

.  .  .  Iowa 

5,909 

20,754 

18,622 

19,181 

644 

’  Jones . 

Iowa 

7,806 

20,693 

19,401 

19,950 

535 

'  Scottb . . . 

.  . .  Iowa 

101,018 

119,067 

100,698 

84.748 

453 

j  Winneshiek . 

.  .  .  Iowa 

6,435 

21,651 

21.639 

22.263 

688  j 

Total . 

256,158 

473,450 

435,406 

411,469 

8,375 

Dubuque,  Iowa  SMSA 

Davenport,  Rock  Island,  Moline,  Iowa-Ill. SMSA  (Iowa  Part) 
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Table  P-42 

Economic  Profile  of  Plan  Area  14,  Turkey,  Maquoketa, 

Wapsipinicon,  and  Upper  Iowa  Rivers 

Population,  thousand  Personal  Income 

Total  Non  farm  Farm  Total  Income  Per  Capita  Income 


Year 

Number 

Percent 
of  Basin 

Number 

Percent 
of  Basin 

Number 

Percent 
of  Basin 

Million 

I960  Dollars 

Percent 
of Basin 

Dollars 

Ratio  to 
Basin 

1960 

474 

2.5 

357 

2.1 

117 

5.9 

950 

2.0 

2.006 

83 

1980 

619 

2.4 

522 

2.1 

97 

6.7 

2,240 

2.1 

3,622 

88 

2000 

856 

2.4 

781 

2.3 

75 

6.9 

5,274 

2.3 

6,158 

94 

2020 

1,190 

2.5 

1,126 

2.4 

64 

6.9 

11,650 

2.3 

9,832 

96 

Employment,  thousand 


Year 

Total 

Percent 
of  Basin 

Noncommodity 
Producing a 

Percent 
of  Basin 

Commodity 

Producing3 

Percent 
of  Basin 

Manufacturing 

Commodities 

Nonmanufacturing 

Commodities 

1960 

173 

2.3 

91 

1.9 

82 

2.9 

43 

39 

1980 

225 

2.3 

144 

2.1 

31 

2.7 

48 

33 

2000 

296 

2.2 

219 

2.2 

77 

2.4 

51 

26 

2020 

408 

2.3 

333 

2.4 

75 

2.1 

55 

20 

Employment  for  Selected  Manufacturing  Industries  by  SIC,  thousand 


Year 

20  -  Food 

28  -  Chem. 

29  -  Petrol.  Prod. 

32  -  Stone, 
Clay,  Class 

33  -  Primary 
Metals 

34,  35  -  Fabr.  Met. 

<£  Nonelec  Mach. 

Told 

1960 

21 

1 

— 

(c> 

4 

7 

33 

1980 

22 

1 

- 

(c) 

5 

7 

35 

2000 

22 

1 

- 

1 

5 

7 

36 

Output  (Value  Added)  for  Selected  Manufacturing  Industries  by  SIC,  million  I960  dollars 


33  -  Primary  34,  35  -  Fabr.  Met. 

Veer  20  -  Food  28  -  Chem,  291  -  Petrol.  Ref.  324  -  Ilya.  Cemt.  Metals  <£  Nonelec.  Mach.  Total 

1960  215  33  -  -  52  83  383 

1980  519  73  -  -  120  147  859 


a  Noncomrnodity  group  includes  the  following  SIC  categories:  15-17  Construction,  40-49  Transportation,  Communications,  and 
Pub'ic  Utilities;  50  Wholesale  Trade;  52-59  Retail  Trada;  60-67  Finance,  Insurance,  and  Real  Estate;  70-89  Services;  and  91—  93 
Government. 

b  Commodity  group  includes  SIC  categories:  01  -09  Agriculture;  10—14  Mining,  19  Ordnance,  20  Food;  21  Tobacco;  22  Textiles;  23 
Apparel;  24  Lumber;  25  Furniture;  26  Pulp  and  Parser;  27  Printing  and  Publishing;  28  Chemicals;  29  Petroleum  Products;  30 
Rubber  and  Plastics;  31  Leather  Products;  32  Stone,  Cloy,  and  Gloss;  33  Primary  Metals;  34  Fabricated  Metals;  35  Nonelectrical 
Machinery;  36  Electrical  Equ  P~>eiv;  37  Transportation  Equipment;  38  Instruments;  and  39  Miscellaneous  Manufacturing  and 
Other  Manufacturing. 
c  Less  than  500  employees. 


Table  P-43 

Economic  Data  by  County  for 
Plan  Area  15,  Cannon,  Zumbro,  and  Root  Rivers 


Population 


{And  Area 


Table  P-44 

Economic  Profile  of  Plan  Area  15,  Cannon,  Zumbro,  and  Root  Rivers 


Population,  thousand  Personal  Income 

Told  Nonfarm  Perm  Told  Income  Per  Capita  Income 


Year 

Number 

Percent 
of  Basin 

Number 

|| 

Number 

Percent 
of Basin 

Million 
i960  Dollars 

Percent 
of  Basin 

Dollars 

Ratio  to 
Basin 

1960 

274 

1,4 

203 

1.2 

71 

3.6 

431 

1.1 

1.793 

74 

1980 

357 

1.4 

296 

1,2 

61 

4J2 

1.204 

1.1 

3.374 

82 

2000 

455 

1.3 

406 

\a 

47 

4.3 

2.696 

1.2 

5.930 

90 

2020 

600 

1.2 

562 

1.2 

38 

4.1 

5,893 

1.2 

9.817 

95 

Employment,  thousand 


Year 

Total 

Percent 
of  Basin 

Noncommodity 

Producing1 

Percent 
of  Basin 

Commodity 

Producing^ 

Percent 
of  Basin 

Manufacturing 

Commodities 

Nonmanufacturing 

Commodities 

1960 

99 

1.3 

62 

1.3 

37 

1.3 

15 

22 

I960 

132 

1.3 

94 

1.4 

33 

1.3 

19 

19 

2000 

177 

1.3 

137 

1.4 

4C 

1.2 

24 

16 

2020 

223 

1.3 

181 

1.3 

42 

1.2 

31 

11 

Employment  for  Selected  Manufacturing  Industries  by  SIC.  thousand 

32  ■  ■  Stone.  33  -  Primary  34. 35  -  Pabr.  Met. 

f'h^rrt  90  P+trrJ  Pr/vf  fZfn«  .If ftnlc  Jt.  .t  frfr/i 


Year 

20 -Food 

28  -  Client. 

29 -Petrol  Prod. 

Clay.  Class 

Metals 

&  Nonetec.  Mach. 

Total 

I960 

4 

tcl 

— 

1 

4 

9 

1980 

4 

V) 

- 

1 

<c> 

7 

12 

2000 

4 

(cl 

- 

1 

(1 

11 

16 

Output  (Value  Added)  for  Selected  Manujecturing  Industries  by  SiC.  million  I960 dollars 

33  -  Primary  34. 35  -  Pabr.  Mel. 

Year  20  -  Food  28  -  Chan.  291  -  Petrol  Ref.  324  -  llyd.  Cemt.  Metals  &  Nonelec.  Mach.  Total 

I960  45  5  -  -  1  43  94 

1980  112  17  -  2  141  272 

3  Noncommodity  group  includes  the  following  SIC  categories:  15—17  Construction,  40-49  Transportation.  Communications,  and 
Public  Utilities;  50  Wholesale  Trade,  52—59  Retail  Trade; 60-67  Finance,  Insurance  and  Real  Estate;  70— 89  Services; and  91—93 
Government. 

b  Commodity  group  includes  SIC  categories:  01—09  Agriculture;  10—14  Mining;  19  Ordnance.  20  Food,  21  Tobacco.  2?  Textiles,  23 
Apparel;  24  Lumber;  25  Furniture;  26  Pulp  and  Paper;  27  Printing  ana  Publishing;  28  Chemicals,  29  Petroleum  Products,  30 
Rubber  end  Plasties;  31  Leather  Products;  32  Stone,  Clay,  and  Glass;  33  Primary  Metals;  34  Fabricated  Metals,  36  Nonelectric 
Machinery:  36  Electrical  Equipment;  37  Transportation  i  quipment;  38  Instruments;  and  39  Miscellaneous  Manufacturing  and 
Other  Manufacturing. 

c  Less  than  500  employees. 
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Table  P-45 

Economic  Data  by  County  for 
Plan  Area  16,  Minnesota  River 


Population 


County  Fame 

State  Fame 

I960  Urban 

1960  Total 

l9S0Toial 

19-tQTotcl 

(sq.  miles) 

BigStone . 

Minnesota 

2.674 

8,954 

9.607 

10.447 

510 

Biue  Earth . . . . 

. . .  Minnesota 

23.797 

44.385 

38,327 

36,203 

740 

Brown . 

Minnesota 

17,307 

27.676 

25.895 

25,544 

613 

Chippewa . 

. . .  Minnesota 

6.256 

16,320 

16,739 

16.927 

532 

Cottonwood . 

Minnesota 

3.691 

16,166 

15,763 

16,143 

640 

Douglas . 

. . .  Minnesota 

6,713 

21,313 

21,304 

20.369 

637 

Faribault  . . 

. . .  Minnesota 

7.097 

23,685 

23,879 

23341 

713 

Lac  Oui  Parle . 

. . .  Minnesota 

13,330 

14.545 

15,509 

773 

LeSueur  . . 

. . .  Minnesota 

4,229 

19,906 

19.068 

13327 

441 

Lincoln  . 

. . .  Minnesota 

9,651 

10.1  CO 

10.7£>; 

540 

Lyon . 

Minnesota 

9.543 

22,855 

22.255 

21.569 

713 

Martin . 

. . .  Minnesota 

9.745 

26,986 

25.655 

24.656 

707 

Nicollet . 

. . .  Minnesota 

14.411 

23.196 

20329 

18,282 

459 

Pope . 

. . .  Minnesota 

2.631 

11,914 

12362 

13,544 

681 

Redwood . 

Minnesota 

4,285 

21.718 

22.127 

22.290 

874 

Renville . 

. . .  Minnesota 

23,249 

23,954 

24.625 

980 

Sibley  . 

. . .  Minnesota 

16.228 

15316 

16.625 

531 

Stevens . 

. . ,  Minnesota 

4,199 

11,262 

11,106 

11,039 

570 

Swift  . . 

. . .  Minnesota 

3,673 

14,936 

15337 

15.459 

747 

Waseca . 

. . .  Minnesota 

5.833 

16,041 

14357 

15.186 

415 

Watonvren . 

. . .  Minnesota 

4.174 

14.460 

13 m 

13.902 

433 

Yellow  Medicine . 

. . .  Minnesota 

2,165 

15.523 

16.279 

16317 

758 

Grant . 

...  S.  Dakota 

3.500 

9.913 

10.233 

10352 

684 

Roberts . 

...  S.  Dakota 

3.218 

12.190 

14.929 

15387 

1.111 

Total . . . 

133.71 1 

442,657 

436,115 

435.650 

15302 

Figure  P-22.  Upper  Mississippi  River  Basin  Plan  Area  No.  16. 
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Table  P-46 

Economic  Prolife  of  Pfan  Area  16,  Minnesota  River 


Population,  thousand 

Personal  Income 

Tola! 

Nonferm  Farm 

Total  Income 

Per  Capita  Income 

Year 

Number 

Fexeut 
of  Darin 

Percent  Percent 

Number  of  Sarin  Number  of  Barin 

Million 

I960  Dollars 

Percent 
of  Basin 

Ratio  to 

Dollars  Bastn 

1960 

443 

2.3 

274  1.6  169  8.5 

716 

1.5 

1.617 

67 

1980 

502 

1.9 

374  1.5  123  8.9 

1.668 

1.6 

3.323 

81 

2000 

593 

1.7 

487  1.4  106  9.7 

3.524 

1.5 

5348 

90 

2020 

760 

1,8 

664  1.4  96  10.4 

7.525 

1.5 

9.905 

96 

Employment,  thousand 

Pear 

Tc.'cl 

Percent 
of  Barin 

Noncommodity  Percent  Commodity 

Producing1  of  Barin  Producing b 

Percent  Manufacturing 
of  Barin  Commodities 

Nonmanufacturing 

Commodities 

1960 

143 

13 

74  1,6  69 

2.5 

13 

56 

1980 

163 

1.6 

98  1.4  65 

2.2 

17 

48 

2000 

196 

1.5 

138  1.4  58 

13 

20 

38 

2020 

244 

1.4 

188  1.3  56 

1.6 

25 

31 

Employment  for  Selected  Manufacturing  Industries  by  SIC,  thousand 

Year 

20 -Food  28- 

32  -  Stone, 

■  Chem.  29  -  Petrol  Prod.  Clay,  Glass 

33  -  Primary 
Metals 

34, 35  -  Fabr.  Met. 

4  Nonclcc.  Mach. 

Total 

1960 

7 

(CJ  -  1 

V) 

1 

9 

1980 

7 

('l  -  1 

V) 

2 

10 

2000 

7 

(C1  -  1 

fcl 

3 

11 

Output  (Value  Added)  for  Selected  Manufacturing  Industries  by  SIC,  million  I960  dollars 

Year 

20 -Food 

28  -  Chart.  291  -  Petrol  Ref.  324  -  Uyd.  Cemt. 

33  -  Primary 
Metals 

34. 35 -Fabr.  Met. 

4  Nonclec.  Mach. 

Total 

1960 

8! 

1  -  - 

1 

15 

93 

1980 

203 

9  - 

2 

42 

256 

3  Noncomr-Jdity  group  includes  the  following  SIC  categories.  15-  17  Construction,  40-49  Transportation,  Communications,  and 
Public  Util:tm  ySi  Wholesale  Trade,  52-59  Retail  Trade,  60- G7  Finance,  Insurance,  and  Real  Estate,  70-89  Services,  and  91—93 
Government. 

**  Commodity  group  includes  SIC  categories.  01  -09  Agriculture,  10-14  Mining,  19  Ordnance,  20  rood.  21  Tobacco,  52  Textiles,  23 
Apparel.  24  Lumber.  25  Furniture,  26  Pulp  and  Paper,  27  Printing  and  Publishing,  28  Chemicals.  29  Petroleum  Products,  30 
Rubber  and  Plastics,  31  Leather  Products,  32  Stone,  Clay,  and  Glass,  33  Primary  Metals,  34  Fabricated  Metals,  35  Nonelectrical 
Machinery.  36  Electrical  Equipment,  37  Transportation  Equipment,  38  Instruments,  and  39  Miscellaneous  Manufacturing  and 
Other  Manufacturing. 
c  Less  than  500  employees. 
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Tabte  P-47 

Indexes  of  Change  for  Selected  Economic 
and  Demographic  Factors  by  Plan  Areas-* 


Plan  Area 


Total 


Year 

/ 

2 

3 

4 

5A 

SB 

6 

7 

S 

9 

10 

11 

12 

13 

14 

15 

16 

Basin 

Population: 

1950  190 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

1980 

149 

123 

134 

134 

138 

128 

125 

120 

138 

109 

112 

132 

129 

136 

131 

130 

113 

135 

2000 

199 

159 

179 

187 

188 

174 

157 

145 

192 

138 

142 

174 

177 

182 

181 

166 

134 

183 

2020 

273 

204 

237 

273 

257 

243 

204 

189 

260 

179 

185 

230 

245 

253 

251 

219 

172 

250 

Employment: 

I960  100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

1980 

139 

130 

133 

134 

128 

129 

126 

126 

140 

116 

122 

133 

141 

132 

130 

133 

114 

131 

2000 

189 

167 

173 

180 

170 

174 

160 

161 

192 

142 

156 

175 

192 

176 

171 

179 

137 

175 

202C 

250 

203 

224 

246 

225 

233 

209 

204 

259 

185 

200 

231 

263 

237 

236 

225 

171 

233 

Income: 

1950 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

10G 

100 

100 

100 

100 

1980 

249 

230 

243 

239 

222 

243 

220 

218 

233 

202 

209 

231 

224 

232 

236 

245 

233 

231 

2000 

564 

516 

553 

555 

460 

553 

472 

451 

481 

412 

430 

516 

478 

500 

555 

549 

492 

439 

2020  1249  1100  1193  1237  951  1213  985  S27  1099  828  874  1065  1074  1093  1225  1200  1051  1064 


Selected  Manufacturing  Employment:*1 


1960 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

’00 

1380 

125 

ICO 

143 

100 

105 

109 

104 

100 

115 

117 

ICO 

107 

.30 

112 

106 

133 

111 

109 

2000 

143 

113 

179 

113 

109 

133 

115 

109 

140 

117 

100 

117 

10G 

116 

109 

178 

122 

119 

Selected  Manufacturing  Output:*’ 

1960 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

1880 

284 

303 

444 

221 

229 

222 

240 

283 

324 

305 

211 

221 

202 

221 

224 

289 

261 

242 

3  Indexes  are  brv»cd  on  projections  contained  in  Todies  P-13  through  P-46. 

**  Includes  :!te  following  manufacturing  industries:  Food  {SIC  201;  Chemicals  (SIC  28);  Petroleum  Products  (SIC  23);  Stone,  Clay  and 
Class  (SIC  32);  Primary  Metals  (SIC  33);  and  Fabricated  Metals  and  Nonelectric  Machinery  (SIC  34  and  35). 
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Section  2 

GENERAL  ECONOMIC  AND  DEMOGRAPHIC  CHANGES  -  THE  NATION, 

THE  MOLTISTATE  REGION,  THE  BASIN,  AND  ECONOMIC  SUBREGiONSv 

Tiiis  section  provides  economic  and  demographic  information  for  the  Nation,  Muitistatc  Region,  Basin,  u.id 
Economic  Subregions  which  is  a  required  input  to  water  and  related  land  tcsuurecs  planning.  The  National  Planning 
Association  (NPA),  Washington,  D.C.,  under  conaact  with  the  Corps  of  Engineers,  Noitli  Central  Division,  collected 
the  data  and  prepared  tiic  projections  of  c  .onomit.  and  demographic  activity.  The  NPA  rcpoit  is  available  in  Us 
entirety  in  Draft  No.  2  of  this  appendix. 

The  information  includes  past  and  projected  changes  in  the  level  and  composition  of  population,  laboi  foice, 
employment  by  industry  group,  personal  income,  and  related  measures.  The  1950  60  decade  is  the  primary 
reference  period  for  the  analysis  of  historical  changes,  although  account  was  taken  of  earlier  and  iatei  trends  as  well. 
The  projections  arc  presented  for  1980,  2C00,  and  2020  for  the  Nation,  the  six  state  region  m  which  the  L'ppti 
Mississippi  River  Basin  is  located  (this  includes  Wisconsin,  Minnesota.  Iowa.  Missouri.  Indiana,  enJ  Illinois),  the 
Upper  Mississippi  River  Basin  area  and  subregions  within  the  Basin  as  defined  by  econ-'mic  criteria. 

In  addition  to  the  usual  economic  assumptions  .that  a  major  nuclear  conflict  will  not  occiu  dining  tiusuO-vcai 
projection  interval  and  (hat  government  and  private  policies  will  be  successful  in  avoiding  pioioiiged  levels  ol  high 
unemployment  and  inflation  in  the  Nation,  it  has  also  been  assumed  that  the  quantity  and  quality  of  available  watci 
will  not  be  a  factoi  in  limiting  economic  and  population  growth  in  the  Basin  region.  The  use  of  these  piojc-ctioiis  foi 
overall  water  planning  purposes  is  to  assist  in  the  determination  of  the  expected  quantity  ami  quality  of  water  needs 
which  will  have  to  be  met  with  a  wise  use  of  existing  water  resources  as  w  ell  as  an  expansion  in  water  capacity  w  here 
and  when  it  is  required  Thus,  the  projections  show  the  changes  which  could  occur  if  adequate  watci  is  piovidcd, 
they  do  not  indicate,  however,  whether  further  changes  would  Occur  if  a  still  greater  watci  supply  is  made  available. 

The  analytical  approach  followed  in  this  study  requires  an  understanding  of  prospective  trends  foi  the  Nation 
and  muitistatc  area  that  is,  the  general  environment  within  which  the  business  prospects  will  be  determined.  I L also 
requires  a  more  detailed  knowledge  of  the  unique  characteristics  of  the  Basin  region  which  was  obtained  hum  both 
secondary  data  sources  and  consultation  with  locally  knowledgeable  individuals. 

The  projection  procedures  followed  arc  essentially  an  adaptation  of  the  well-known  cxpoit-base  theory.  That  is. 
for  each  of  the  separate  economic  subregions,  employment  engaged  in  the  production  of  goods  and  services  to  be 
sold  outside  the  region  is  projected  as  a  first  approximation;  this  employment  plus  other  unique  local  factors 
generate  income  which  is  spent  on  local  goods  and  services  that  generate  further  employment  and  income.  Natural 
increases  in  the  population  and  labor  force  arc  compared  with  the  first  approximation  employment  projections  to 
determine  whether  an  excess  of  job  opportunities  is  likely  to  induce  migration  into  the  area  ui  a  slmitage  of  jobs  is 
likely  to  induce  emigration.  In  arriving  at  the  final  projections  the  interactions  among  population,  employ  merit,  and 
income  were  evaluated  in  the  coni  ext  of  such  further  characteristics  as  labor  pa.iiupa.ion,  the  age,  sex,  race,  and 
industrial  characteristics  of  the  work  force;  the  prospective  productive  changes  foi  industry,  and  the  shopping 
behavior  of  households.! 

The  main  highlights  of  the  study  arc  summarized  in  Table  P-48  and  in  the  following  paragraphs. 

Measured  by  population,  labor  force,  employment,  or  personal  income,  ihc  Basin  is  expected  to 
continue  to  grow  at  a  more  rapid  pace  tiiat  its  muitistatc  area,  but  less  than  the  national  pace. 

Between  1960  and  the  turn  of  the  century',  population  in  the  Basin  area  is  projected  to  grow  at  a 
decennial  rale  of  about  17  percent,  approaching  40  million  by  the  year  2000  compared  to  21  million 
in  I960.  The  Basin  population  is  currently  over  70  percent  of  the  muitistatc  population,  and  is 
expected  to  approach  SO  percent  by  the  year  2000. 

Within  the  Basin  area,  the  largest  economic  subregions  arc  expected  to  grow  at  the  most  rapid 
rate.  The  Milwaukee  subregion  is  projected  at  the  highest  rate  of  growth  followed  b>  Mmneapolis-St. 

Paul,  and  Chicago.  In  1960,  these  three  subregions  accounted  for  58  percent  of  E.t*  Basin  area 
population  and  are  expected  to  pass  60  percent  by  the  j  car  2000.  The  smallest  subregions  Northcasi 
Minnesota,  Northwest  Minnesota,  and  Southwest  Minnesota  arc  projected  to  continue  to  lag  behind 
the  others  in  their  rate  of  population  growth. 

Total  personal  income  in  the  Basin  is  projected  to  more  than  triple  (in  constant  prices)  between 
1960-90,  and  to  triple  again  between  1990  and  2020. 


•The  analyses  of  subregions  contained  in  this  section  of  Ihe  summary  report  arc  based  on  detailed  data  reported  in  chapter  IV,  Part 
II  of  Draft  No.  2,  Appendix  I’,  June  1968. 

■'.A  complete  discussion  of  projection  methodology  is  included  in  Draft  No.  2  of  this  appendix. 
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VI  St.  Louis 


Personal  in„omc  grows  nuiJi  faster  .hair  population  in  the  basin  area,  indicating  an  appreciable 
increase  in  per  capita  income,  which  is  projected  to  reach  S6500  by  the  turn  of  the  ccnttuy. 
Compared  with  the  I') 60  level  of J2IQG  this  implies  a  per  capita  income  growth  of  $1000  per 
decade.  Per  capita  income  in  the  basin  is  currently  above  the  national  average,  although  it  is 
piojected  to  fall  below  the  national  level  after  I9S0. 

The  rates  of  increase  in  constant  dollar  personal  income  per  capita  are  expected  to  be  much 
greater  fur  the  relatively  low  per  capita  income  subregions  the  Minncsotas  and  Hau  Claire  than 
those  which  have  already  achieved  a  high  level  of  avetage  income,  viz.,  the  Chicago  and  Milwaukee 
subregions. 

Hmploy  merit  in  the  basin  area  is  projected  to  pass  14.5  million  jobs  by  the  year  2000.  implying 
an  80  percent  increase  over  the  1960  level  of  8.3  million.  Tiiis  implies  that  tiic  basin  area  will 
increase  front  72  percent  to  75  percent  of  inullistatc  employ  merit.  About  half  of  the  employment 
increase  will  onginutc  in  services  and  education,  with  another  two- fifths  accounted  for  by  (lie  growth 
of  trade,  government,  financc-insurancc-nal  estate,  and  contract  construction.  Agricluturc  is 
projected  to  decrease  both  absolutely  and  as  a  percent  of  the  basin  total  employment  during  this 
period,  while  mining  employment  is  projected  to  increase,  although  it  declines  in  relative  terms. 

Manufacturing  comprises  a  larger  share  of  employment  in  the  basin  area  titan  it  docs  in  either  the 
inullistatc  icgion  or  the  Nation.  Although  the  relative  importance  of  manufacturing  in  the  basin  is 
projected  to  remain  above  the  multistate  and  Nation,  tiic  differences  are  expected  to  become  smaller. 

Within  the  Basin,  the  Chicago,  Milwaukee  and  St.  Louis  subtegiens  arc  much  more  heavily 
dependent  on  manufacturing  employment  than  the  other  subregions.  In  almost  all  areas,  however, 
manufjciiuing  is  projected  to  account  for  a  decreasing  share  of  total  civilian  employ  ment,  reflecting 
a  relatively  rapid  pace  of  productivity  improvements  and  shifting  consumer  expenditures  In  favor  of 
services. 

The  major  water  consuming  and  water  polluting  industries  arc  chemicals,  paper,  primary  metals, 
and  food  processing.  Together  these  industries  accounted  for  about  8  percent  of  the  Basin’s  total 
employment  and  23  percent  of  manufacturing  employment  in  I960.  These  industries  arc  projected  at 
a  relatively  slow  growth  resulting  in  decreasing  shares  of  total  civilian  and  manufacturing 
employment  in  the  basin  area. -When  considering  tiic  demands  placed  on  water  resources  by  these 
industries,  it  should  be  noted  that  the  p.ospective  employment  growth  piobjbly  understates  the 
increased  water  requirements,  for  output  .n  these  industries  will  increase  at  a  much  faster  pace  than 
employment  and  probably  faster  than  savings  in  water  use. 

Finally,  it  is  a  conclusion  of  this  study  tiiat  the  procedures  developed  for  analysis  and  projections 
have  proved  successful  and  can  be  applied  to  other  basins  where  planning  requires  economic  and 
demographic  projections.  In  addition,  the  same  procedures  can  be  used,  at  relatively  little  cost,  to 
revise  tire  projections  presented  in  this  volume  as  unfolding  c.c.its  and  changing  aspiiations  dictate 
the  need  for  such  revisions. 

2.1  The  National  and  Multistate  Economies 

A  description  of  the  potential  progress  of  the  national  and  multistate  economies  is  important  to  an 
uiuicistanding  of  the  Basin  projections  for  two  reasons.  Fust,  by  comparing  the  Basin  prospects  with  those  for  other 
areas  a  beltci  understanding  of  the  adequacy  of  existing  water  supplies  and  the  requirements  for  added  water 
capacities  can  be  obtained.  Secondly,  the  analytical  procedures  which  have  been  adopted  require  quantitative 
estimates  of  tiic  national  and  state  economies  in  order  to  project  the  River  Basin  economies.  The  United  States  is  a 
spatially  integrated  economy  where  impacts  onginVo,  .n  one  region  are  transmitted  to  other  regions  through 
network  of  financial  transactions,  trade  relationships,  i  i  population  movements.  Thus,  a  region  is  at  least  as  mu  .h 
affected  by  events  occurring  outside  as  within  its  geographic  boundaries.* 

2.1.1  U.S.  Economy 

Tin1  events  of  the  pjst  few  decades  arc  testimony  to  the  capacity  of  tiic  U.S.  economy  for  not  only  absorb  ng  its 
ever  increasing  population  but  to  do  so  at  generally  rising  standards  of  living  and  declining  hours  of  work,  in  me  last 
three  and  a  half  Jecades  th;  nation’s  production  of  goods  and  services  (in  real  terms)  has  tripled.  With  *- .pulation 
increasing  by  about  o0  percent  and  employment  by  about  50  percent  this  has  lift  room  for  a  75  pcrcer.  increase  in 
per  capita  consumption,  a  400  percent  increase  in  government  services,  a  140  percent  increase  in  business 
investment,  and  a  reduction  of  8  hours  in  tiic  average  work  week. 

basic  to  tins  growth  of  tiic  American  economy  has  been  tiic  rise  in  national  pri  uuctivity  attributable  to 
improvements  m  iabui  efficiency,  growth  in  the  quantity  and  quality  of  capita!,  technological  innovations,  and 


•Detailed  analyses  and  project  lulls  fur  tin.  Nation,  multistate  region.  Upper  Mississippi  Riser  Basin  and  economic  subregions  are 
contained  in  Chapter  IV,  part  II  of  Draft  No.  2,  UMKCBS  Appendix  1’,  economic  Base  Stuuy  and  Projections,  June  1968. 
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advances  in  public  and  private  management  techniques.  In  the  past  two  decades  productivity  has  increased,  on  the 
average,  by  more  '.ban  3  percent  per  year.  This  national  increase  reflects  productivity  advances  in  each  of  the 
producing  sectors  of  the  economy  although  at  varying  rales;  obscured  by  this  aggregate  figure  is  the  fact  that 
changes,  not  only  for  productivity  but  also  for  most  variables,  occur  at  different  rales  in  different  periods  in  our 
history. 

Past  growth,  by  itself,  does  not  guarantee  future  growth.  Study  of  the  past  docs  substantiate  the  judgment  mat 
the  Nation’s  material  and  manpower  resources  and  technological  capacities  have  the  potential  for  producing  a 
growth  in  economic  activity  over  the  coming  30  years  at  least  as  great  as  the  actual  growth  of  the  past  decades. 
Whether  this  growth  will  actually  occur  depends  on  a  number  of  factors.  Two  of  these  require  emphasis.  A  large 
scale  nuclear  war  will,  of  course,  make  (he  projections  contained  in  this  report  irrelevant.  Out  since  such  a  confict 
would  also  make  this  whole  exercise  trivial  there  is  no  choice  but  to  assume  the  avoidance  of  such  a  war. 

Second,  increasing  affluence  and  productive  capacity  may  itself  result  in  the  desire  by  people  to  take  a  greatly 
increased  share  of  productive  efficiency  improvements  in  the  form  of  leisure  rather  than  in  the  form  of  goods  and 
services  consumption,  it  is  difficult,  of  course,  to  appraise  the  likelihood  of  such  a  majoi  change  in  attitudes 
occurring  over  the  next  50  years;  results  of  this  study,  however,  suggest  that  the  best  assumption  to  make  is  that  this 
change  will  not  occur.  There  arc  many  unsatisfied  material  needs  not  only  directly  in  low  and  middle  income 
families,  but  also  in  meeting  national  aspirations  for  rising  standards  m  such  areas  as  health,  education,  housing,  and 
community  development,  as  well  as  the  rising  aspirations  for  the  scientific  developments  of  space  and  the  material 
development  of  ether  countries.  There  is  little  evidence  that  technology  improvements  can  be  so  rapid  as  to  meet 
sumuitancously  these  needs  and  permit  a  large  scale  withdrawal  from  the  work  lorcc  or  reduction  in  the  work  week. 

But  even  with  tiie  desire  and  the  capability  for  maintain', ig  high  standards  of  production  and  employment,  it  will 
not  come  about  unless  there  is  proper  public  and  private  management  of  the  national  economy.  In  the  last  few  years 
there  was  witnessed  a  demonstration  of  the  capability  of  public  policy  joined  witli  private  action  to  achieyc  high 
levels  of  employment  under  conditions  of  noninflationary  growth.  The  economy  is  cunentiy  going  through  a  period 
testing  whether  sucli  conditions  can  be  maintained.  The  judgment  that  these  levels  can  be  reasonably  maintained  is 
expressed  in  the  assumptions  of  reasonably  full  employment,  rapid  productivity  improvements,  and  high  labor 
participation-on  the  average-over  the  60-ycar  projected  interval. 

While  the  foregoing  represents  the  fundamental  assumptions  about  the  future  of  the  national  economy,  a 
summary  in  somewhat  more  detail  of  the  actual  procedures  for  making  projections  is  appropriate.  The  study  results 
arc  broadly  in  line  with  most  otiier  projections  made  by  public  agencies  and  private  research  groups. 

In  order  to  be  more  explicit  about  the  policy  alternatives  facing  the  nation  and  other  consequences  for  national 
economic  development,  the  NPA  has  developed  an  approach  to  economic  projec  ms,  which  includes  a  “target”  and 
a  “judgment”  estimate  of  the  future. 

The  target  projection  explores  policies  needed  to  achieve  the  fullest  output  and  employment 
potentials  of  the  economy.  It  is  a  normative  projection,  but  one  subject  to  the  constraints  botli  of 
existing  institutional  arrangements  (c.g.,  abser.ee  of  price  or  wage  controls)  and  of  economic 
feasibility. 

The  judgment  projection  is  a  probabilistic  one,  allowing  for  shortfalls  in  pursuit  of  targets,  on  the 
one  hand,  and  for  adoption  of  new  policies,  on  the  other.  The  judgment  projection  represents  a  most 
likely  set  of  estimates,  one  deemed  particularly  realistic  and  appropriate  for  business  and  public 
program  planning  purposes. 

To  illustrate  the  differences  resulting  from  these  projections  it  is  found  that  GNP  growtn  (in  real  terms;  in  the 
“target”  projection  comes  to  about  5.0  percent  yearly  over  the  next  decade,  a  rate  which  couid  reduce  the 
unemployment  rate  to  3  percent.  The  “judgment”  projection  shows  an  annual  GNP  growth  of  4.5  percent,  and  an 
unemployment  rate  settling  at  4.0  percent  of  the  labor  force. 

From  an  evaluation  of  the  “slippage”  between  “target”  poiicy  objectives  and  likely  achievement,  the  judgment 
estimate  emerges  as  a  “best-guess”  projection,  appropriate  for  many  planning  purposes.  The  judgment  projection 
need  not  itave  any  fixed  relationship  to  the  “tmget”  estimate;  for  its  relationship  to  the  “target”  depends  on  given 
evaluation  of  policy  prospects. 

The  judgment  projections  arc  those  presented  in  this  icport  and  represent  the  general  environment  lying  behind 
the  state  and  Basin  projections  which  have  been  made. 

The  following  note  describes  in  more  detail  the  procedures  for  making  the  judgment  projections. 

The  judgment  projections  begin  with  U.S.  Bureau  of  Census  estimates  of  population  by  age  and 
sex.  The  Series  B  estimates  (which  arc  used  herein)  assume  a  modest  drop  of  age-specific  birth  rales 
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from  the  level  of  the  1950’s  and  a  completed  average  family  size  of  about  3.2  children  for  all  women 
who  will  have  readied  the  end  of  their  childbearing  age  by  1975  and  leveling  off  to  3.1  children 
thereafter. 

Adopting  the  most  recent  Bureau  of  Labe..  Statistics  (BLS)  projections  of  labo.  participation 
rates,  the  projected  size  of  the  labor  force  is  obtained  by  applying  these  rates  to  Census  Bureau 
estimates  of  future  population  levels  by  age  and  sex.  Participation  rate  projections  involve  analysis  of 
historic  and  prospective  trends  affecting  the  various  age-sex  categories.  Factors  examined  include 
school  enrollment  patterns,  labor  force  attachment  by  post  childbearing  females,  and  retirement 
practices.  The  proje.  >cd  long-term  trends  in  participation  rates  abstract  from  the  effect  of  cyclical 
fluctuations  upon  lat-or  entry  and  departure:  and  they  assume  sufficiently  high  levels  of  ec-r-omic 
activity  and  job  opportunities  as  to  bar  “excessive”  labor  force  withdrawal,  while  prcludr  g  such 
“emergency”  conditions  as  would  prompt  “excessive”  labor  force  entry. 

Given  the  labor  force  projections,  the  NPA  then  determined  employment  by  estimating  an  initial 
future  unemployment  rate  in  the  light  of  technological  considerations,  components  of  labor  force- 
change,  and  prospects  for  government  policies  affecting  levels  of  total  demand  and  manpower  skills. 

Avera^..  weekly  working  hums  are  aiso  projectcd-at  first  separately  for  the  farm,  manufacturing, 
nonmanufacluring,  and  government  sectors,  and  then  aggregated  into  appropriately  weighted  totals. 
Steadiness  of  past  rates  of  change  in  average  weekly  hours  for  the  total  economy,  accompanied  by- 
differing  but  convergent  trends  among  the  various  industries,  lends  confide.’  e  to  the  projection.  The 
likely  future  effect  of  longer  vacations  and  increased  part-time  employment  is  also  considered. 

Man-hour  productivity  trends  lb.'  major  sectors  of  the  economy  are  a  convenient  representation 
of  the  combined  contributions  to  output  of  labor,  capital,  technological  and  managerial  advances, 
and  other  factors.  Productivity,  although  showing  erratic  annual  variations  because  of 
capacity-utilization  elunges,  display.,  fairly  persistent  and  steady  rates  of  change  for  extended 
periods.  Controversy  and  uncertainty  center  on  the  question  of  whether  this  persistence  can  be  safely 
interpreted  only  for  the  entire  sweep  of  measured  economic  growth  (say,  the  past  80  years  or  so),  or 
whether  there  arc  dist  met  and  characteristic  changes  (i.c.,  long  waves)  in  the  pace  of  productivity 
advance  for  different  economic  periods.  This  study  holds  to  the  latter  view  and,  for  purposes  of  5- 
and  10-year  projections,  accords  high  weight  to  the  statistical  record  of  the  postwar  trend  line  and 
current  technological  experience  and  prospects. 

The  assumptions  and  information  assembled  to  this  p<\!nt,  along  with  analysis  of  output  and 
employment  trends  by  major  sectors,  arc  used  to  make  a  tentative  estimate  of  projected  GNP  and 
employment,  broken  down  into  the  contributions  of  the  farm,  manufacturing,  nonmanufacturing, 
and  government  sectors  of  the  economy.  This  permits  a  “supply-side”  or  “capacity”  approach  to  the 
measurement  of  future  economic  activity.  If  desired,  these  estimates  can  be  translated  into  an 
aggregate  production  function  for  the  economy. 

The  tenability  of  this  “supply-side”  estimate  of  GNP  is  next  judged  in  the  light  of  prospective 
demand  (or  v.xpcnditures)  by  major  sectors  of  the  economy.  (Of  course,  the  capacity  approach 
implicitly  includes  sonic  tentative  estimate  of  expected  demands,  since  the  labor  participation, 
unemployment  rate,  and  productivity  change  assumptions  are  dependent  on  such  estimates.)  A 
summary  description  of  the  more  important  steps  follows: 

(1)  Technical  relationships  among  output,  employment,  and  capital  stocks  (i.e.,  a  simple 
“production  function”  approximated  from  past  trends)  lead  to  an  estimate  of  future 
capital  requirements- hence,  expenditures  for  plant  and  equipment. 

(2)  The  observed  near-constancy  in  the  relationship  between  income  and  personal 
expenditures  (the  “consumption  function”)  is  used  to  project  personal  consumption 
expenditures  uncier  the  specified  GNP  assumption.  Trends  in  per  capita  and  per 
Household  spending  patterns  for  specific  categories  of  goods  and  services  are  reviewed  as 
a  check  on  the  assumed  consumption  total. 

(3)  Prospective  expenditures  for  residential  construction  are  based  on  estimated  future 
household  formation,  age  composition  of  the  population,  income  changes, 
characteristics  of  the  existing  housing  inventory,  public  housing  policies,  and  other 
factors. 

(4)  Government  expenditure  projections  are  the  result  of  separate  analyses  for  various 
functions,  including  Federal  defense  spending,  space,  grants  and  transfers,  and  other 
Federal  programs;  and  such  state-local  programs  as  education,  highways,  public  health 
and  sanitation,  public  utilities,  community  redevelopment,  and  general  administration. 

Lven  though  these  “fins'  approximation”  GNP  expenditures  arc  not  independent  of  the  GNP  supply  calculations, 
the  fact  that  they  arc  based  on  analysis  of  th«.  separate  demand  sectors  may  uncover  inconsistencies  in  the  results. 
Thus,  comparisons  of  the  “expenditure-side”  approximation  of  GNP  with  the  “supply-side”  GNP  may  disclose 
undue  strains  on,  or  unreasonable  and  unlikely  under-utilization  of  capacity;  or  it  may  point  to  reasonable  balance. 
Depending  on  the  pictuie  which  emerges,  a  second  round  of  “successive  approximations”  is  used  to  calculate  feasible 
and  probable  demand-supply  relationships.  One  consideration  in  such  a  second  approach  might  be  the  finding  of 


substantially  higher  unemployment  than  initially  stipulated,  this  result  would  then  be  used  to  explore  ||W  likelihood 
of  additional  government  policies  under  the  indicated  circumstances. 

The  final  demand  components  (and  subcomponents)  of  GNP  are  used  to  develop  gross  product  originating  (or 
“net  output”)  projections  for  major  industrial  sectors.  Extrapolations  of  historical  data,  regression  equations  relating 
final  demands  (say,  total  construction  expenditures)  to  industry  GNP  (say  in  contraci  construct  ion),  and  where 
possible,  some  interindustry  lalculations,  arc  among  the  ways  in  which  this  is  done.  With  overall  GNP  and 
employment  as  constraints,  historical  employee  productivity  estimates  are  projected  forwaro  on  the  basis  of 
available  industry  analyses  and  information;  successive  approximations  between  industry  outputs  and  ptuduc'ivihcs 
yield  the  projected  industry  distribution  of  employment  and  further  analyses  of  occupational  patterns  leuds  to 
employment  projections  by  occupational  category. 

2.1. 1.1  Population 

Population,  which  was  about  180  million  people  in  1960,  is  expected  to  reach  about  330  million  by  2000  and 
460  million  by  the  year  2020.  This  represents  an  annual  growth  of  about  1.5  percent  for  the  four  decades  from 
1960-2000  and  about  1.7  percent  in  the  last  decades  of  the  study  period.  Most  of  the  projected  growth  is 
attributable  to  natural  increase  with  a  very  small  portion  of  foreign  immigration. 

The  age  distribution  of  the  population  is  likely  to  shift  at  various  intervals  during  the  projection  period.  For 
example,  while  in  1950  the  proportion  of  people  under  15  was  about  27  percent,  by  1960  it  was  about  31  percent, 
and  in  1980  is  expected  to  decrease  to  30  percent.  During  the  last  decade  there  has  been  a  sharp  decline  in  the  share 
of  population  between  the  ages  15-34,  while  between  I960  and  1980  the  trend  is.expccted  to  reverse  and  show  a 
sharp  increase  in  this  age  group.  In  contrast  the  35-55  year  age  brackets  can  be  expected  to  decline  in  relative 
importance,  from  about  25  percent  in  I960  to  about  2 1  percent  by  1 980.  The  age  brackets  above  55  are  t  xpected  to 
increase  in  relative  importance  through  1980  and  decline  slightly  thereafter. 

2.1. 1.2  Income 

Personal  income  in  the  nation  (measured  in  constant  1960  prices)  is  expected  to  reach  $2,200  billion  by  2000 
and  about  S4,800  billion  by  the  year  2020,  as  compared  whh  a  1965  level  of  $500  billion.  While  the  annua)  increase 
in  the  last  30  years  has  been  about  three  percent,  it  projected  at  over  four  percent  in  the  coming  30  years  and 
slightly  below  4  percent  for  the  30  years  thereafter.  The  Gross  National  Product ,  of  which  personal  income  is  only 
part  (altho-gn  a  large  part),  is  expected  to  pass  SI, 900  billion  by  1990  and  to  exceed  S6.000  billion  by  2020  as 
compai  d  with  the  current  level  of  $675  billion. 

Abstracting  from  the  growth  in  population  it  is  found  that  personal  income  per  capita  in  1960  was  about 
$2,200.  It  is  projected  to  reach  S6/700  by  2000  and  SI 0,500  by  the  year  2020.  This  rate  of  increase  is  much  faster 
than  the  pace  experienced  in  the  past  30  years. 

2.1. 1.3  Labor  Force 

The  labor  foree,  currently  at  78.5  million  persons,  is  likely  to  reach  100  million  by  1980  and  approach  140 
million  persons  by  the  turn  cf  the  century.  These  increases  are  attributable  almost  totally  to  the  growth  in 
population,  with  very  little  change  expected  for  labor  participation.  However,  the  giowth  in  female  labor,  is 
expected  to  be  at  a  faster  pace  (although  not  larger  in  number)  than  the  growth  in  male  labor.  This  will  be 
accompanied  by  a  drop  in  the  male  labor  participation  rate  with  an  offsetting  increase  for  female  labor  participation. 

2.1. 1.4  Employment 

Civilian  employment  is  projected  to  reach  almost  80  million  persons  by  1970  compared  with  66  million  in  I960 
and  60  million  ten  years  earlier.  It  is  further  projected  to  increase  by  about  15  million  during  the  1970’s  and  another 
14  million  during  the  1980’s,  representing  an  average  annual  growth  rale  of  1.6  percent  during  this  20-year  period. 
By  the  end  of  the  projection  period-the  year  2020  the  Nation  is  likely  to  have  nearly  as  many  employees  as  it  had 
people  in  1960. 

The  overall  growth  in  employment  hides  diverse  movements  in  individual  industries.  In  line  with  past  trends, 
national  employment  declines  are  projected  for  agriculture,  mining,  communications,  and  transportation.  However, 
the  expected  employment  declines  in  mining  and  agriculture  are  likely  to  be  much  slower  than  since  World  War  II, 
reflecting  our  expectation  of  a  slowdown  in  the  pace  of  improved  mechanization  and  a  simultaneous  increase  in 
demand  for  the  resource-industry  products. 

The  prospect  for  expanding  employment  opportunities  in  construction  and  manufacturing  appears  very 
favorable  at  least  over  the  next  two  decades.  Specifically,  in  spite  of  expected  rapid  advances  in  productivity. 
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n  ivn3Hx!»n  u  prcj&io!  to  rocrcatcc  by  cure  thzn  ihrcc-fifihs  bdmwo  i960  3nd  I9$i),ia^^2 
hd  «rf  asbcrat  s*\  k2»*  by  19s0  sad  nxve  ihas  >sia  ib»  kwl  by  ihf  year  2G20.  This  increase  is  doe  to  the 
i3 trader;;  effects  of  brae  esctcuscs  in  j«pcbtJo«i  and  fcmSv  forrraiieii.  the  desire  for  improved  hOnsmg  with 
IsSff  irmiks,  t'tf  iosinuiM  nx*i!iiv  of  pofdrison  to  utter,  centers,  the  large  expected  gorenuneni  oaihys  on 
social  and  uohaJ  lacdities.  and  ife?  expanding  private  imeitmat  hr  plants. 

lijccfac-asr  Knj&nracnl  sJtcaU  repaid  poiithrly  to  the  faith'  sl»»P  seed,  ration  assumed  forldal  output 
ite  oext  t*vs  decades  a  p«ge»4ed  output  ptmtb  in  excess  of  four  percent  per  year  cc-msared  to  the  3-7 
percent  for  the  pntiw  period.  The  pnycttixs  indicate  a  manufacturing  employment  lew!  of  ^ost  24  million  by 
19S0  and  2S  calwa  by  the  turn  of  the  century,  compared  with  17  nriSjoc  niutafacturirg  employees  In  1960.  It 
should  be  noted  tfsst  in  spite  of  The  aeeeJcrricd  pace  projected  for  manufacturing  employment  grins  over  the  pas> 
these  increases  w51  neieitheJcss  be  tetow  she  taS?  of  increase  projected  for  the  combined  ixmoommoditv  producing 
secsois  in  the  economy. 

Of  the  roughly  1  {  mSton  nusn&cloimg  crsf&ymeat  increase  expected  between  1950  and  the  turn  of  the 
ccctur. .  ahoa;  rtoilyrd;  is  likely  to  occur  n  datable  manufacturing  industries.  Of  the  growth  in  durables,  well  over 
two-thirds  is  accounted  for  by  cicctrkal  _ -JcJuneiy  (SIC  3u)  and  ttansportarinn  eqtiipment,  chiefly  motor  vehicles 
and  parts  <S1C  371|.  Tic  other  durable  industries  with  relatively  fast  unploymcit.'  growth  inchide  instruments  and 
wtScaxc.  Among  the  industries  manufacturing  ccT-Jurabks,  tobacco,  lex"  petroleum  refining,  and  leather  are 
expected  to  experience  absolute  declines  in  crnpfoyKt&ri.  a  continuation  of  past  trends. 

As  in  the  postwar  period,  the  bulk  of  future  employment  earns  will  came  from  tits  nongood^prcsducing  sectors 
of  the  econerny-sciTices.  fade.  Federal,  and  siaiedocal  government.  and  finanoe-tnsuiance-seal  estate,  Within  this 
sector,  employment  in  services  is  expected  tc  show'  the  largest  increase— a  net  addition  of  roughly  9  million  jobs 
between  I960  and  1950  and  another  10  million  between  1950  and  the  turn  of  the  ccntuiy.  Use  Increase  in 
saveinmcfil  employment  is  expected  to  be  about  S  million  between  19bO  and  1950,  most  of  which  h  expected  to 
migimte  in  stale  and  local  governments  as  their  concern  with  providing  improved  education,  medical  care,  and  other 
services  to  the  growing  population  increases.*  Transportation,  communication,  utilities,  trade  and  finance 
employment  is  expected  to  grow  at  a  slow  er  pace  than  services,  with  employment  increasing  by  6  million  between 
I960  and  19S0  and  another  S  million  to  the  year  2fiOP. 

2.1 .1.5  Major  We’er  Using  Industries 

The  major  water  consuming  and  water  polluting  industries  ate  chemicals,  paper,  primary  metals,. and  food 
production.  Together,  these  accounted  for  about  6.6  percent  of  total  employment  and  26  percent  of  manufacturing 
employment  in  1960;  by  1990,  however,  these  industries  are  expected  to  account  for  less  than  6  percent  of  total 
employment  and  roughly  23  percent  of  manufacturing  employment.  Overall  employment  in  these  industries  is 
projected  to  grow'  by  about  1.6  million  persons  between  1960  ami  1990-with  the  food,  paper  and  chemical 
industries  each  showing  about  a  500  thousand  increase  in  employment  while  the  primary  mclals  industry  is 
projected  to  remain  almost  stationary.  When  considering  the  demands  placed  on  water  resources  by  these  industries, 
it  should  be  noted  that  the  employment  growth  probably  understates  the  increased  water  requirements.  For  output 
rt  these  industries  will  increase  at  a  much  faster  pace  than  employment  and  probably  faster  than  savings  in  water 
use. 

2.1.2  The  Multistate  Economy 

Having  reviewed  prospective  developments  in  the  national  economy  emphasis  is  now  focused  on  an  examination 
of  the  prospects  fer  the  six  states  in  which  the  Basin  area  is  located.  The  following  note  summarizes  the  procedures 
for  developing  the  state  projections: 

The  national  projections  serve  as  control  totals,  and  are  the  point  of  departure  for  the 
development  of  individual  state  estimates.  The  projected  state  distribution  of  the  major  indicators 
reflects  an  iterative  approach  which  explicitly  considers  economic-demographic  interactions. 
Proccduraliy.  the  steps  can  be  summarized  as  follows:  State  “closed”  population  (i.c.,  considering 
likely  natural  increase,  but  ignoring  immigration  or  emigration.)  is  estimated  by  age  and  sex,  using 
trends  in  state-nation  fertility  and  mortality  relatives.  State  employment,  by  industry,  is  projected  by 
allocating  national  industry  employments  through  the  use  of  “differential  and  proportional  shift” 
analysis-i.c.,  evaluating  each  state's  competitive  poten'ial  and  its  sliare  of  slow  or  fast  growing 
national  industries.  Trends  in  employment  for  nongoods  industries  are  further  evaluated  in  relation 

•Public  education  employees  have  alternatively  been  classified  in  the  services  sector  along  with  private  education  employees: and  in 
the  government  sector  along  with  other  public  employees.  In  this  section  of  the  report  public  education  employees  are  considered  in 
the  government  sector:  in  the  Section  discussing  the  River  liasin  economy  and  the  Statistical  Section,  they  are  considered  part  of 
the  services  sector. 
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to  exported  Site  popwlifion  trends.  Future  state  bbor  fores  is  then  obtained  by  aouaii^ 
Goasploymcnt  «a:es  for  sad?  stats. 

A  sesxwxJ  diianie  of  popublios  ("open  popabticsf J  Is  derived  by  using  hbor  itmidjittioa  rates 
and  state  employment  projections.  As  nut  of  ibe  participation  rate  analysis,  special  alien  lion  »  rrten 
to  “dependency"  factOT;-  that  is,  speck]  drcumstanocs  (sudi  as  a  disproportionate  share,  say.  of 
retired  persons)  Hfiidi  characterize  the  deTXijrap&k  trends  of  ghen  states. 

A  fits*  approximation  of  date  immigration  or  cm  iteration,  developed  by  taking  lire  difference 
between  “dosed"  and  “open"  population,  **  distributed  by  age  and  sex  on  the  basis  of  modified 
historical  trends  and  judgment.  Overall  net  migration  for  given  states  is  cheeked  for  teaso-sableness 
with  past  patterns.  The  final  demographic  and  manpower  estimates  arc  established  by  successive 
refinement  of  open  and  dosed  population,  using  state-nation  relatives  in  hbor  pvtiripaiisn  and 
unemployment  rates  as  checks.  The  projected  estimates  of  state  persona!  income  arc  derived  from 
analyses  of  the  industry  distribution  of  stats  employment,  the  average  employee  compensation 
trends  tn  these  industries,  acd  the  interstate  moixrmeitts  of  personal  income  components. 

2.t  .2.1  Population 

The  ax  states  comprising  the  Upper  Mississippi  region  arc  not  homogeneous  but  differ  in  economic  structure, 
average  income,  and  potential  for  growth.  Agriculture  has  pbyed  a  more  important  role  in  flic  economies  oflowa, 
Minnesota.  Missouri,  and  Wisconsin  than  for  the  United  Stales  as  a  whole.  This  U  reflected  in  the  relatively  knv  ratio 
of  urbanization  and,  more  importantly,  by  the  slow  growth  of  economic  activities.  Iowa  was  among  tire 
slowest-growing  states  in  the  nation,  with  a  population  growth  of  about  5  percent  and  employment  and  hbor  force 
increase  of  icss  than  2  percent  over  the  1950-60  decade.  This  relatively  sluggish  growth  was  associated  with  the 
heavy  net  emigration  of  people  who  left  rural  areas  in  search  of  job  opportunities  elsewhere.  The  outflow  of  people 
from  the  state  is  likely  to  continue  due  to  the  large  popubtion  still  remaining  on  farms  and  rural  areas,  bn:  at  a 
decreasing  rate  as  agriculture  decreases  in  relative  importance  and  as  employment  opportunities  in  the  nongcods 
setters  of  the  state  economy  continue,  their  upward  trends.  These  same  phenomena  may  also  explain  the  projected 
increase  in  the  par**.  of  population  and  employment  growth  of  Missouri,  Minnesota,  and  Wisconsin  relative  to  their 
growth  rates  during  the  i950*s.  Dcspited  the  assumed  increase  in  the  pace  of  economic  activities,  these  states  will 
continue  to  lag.bclrind  the  rest  of  the  Nation  in  economic  expansion;  this,  however,  is  not  likely  to  be  the  cast*  for 
urban  popubtion  and  average  per  capita  income  where,  in  line  with  past  trends,  they  arc  projected  to  grow  faster 
than  .the  national  average;  historically,  Iowa,  Missouri,  Minnesota,  and  Wisconsin  have  had  average  income  levels  and 
urbanization  ratios  below*  those  of  the  Nation  as  a  whole. 

Despite  its  favorable  industrial  structure,  there  was  a  considerable  redistribution  of  economic  activities  away 
from  Illinois  during  the  postwar  years.  Measured  by  total  net  shift,  this  redistribution  was  estimated  at  roughly 
300,000  persons  over  the  1947-65  period.  The  state  experienced  below  average  employment  in  almost  all 
noncommodity  industries,  and  this  reflected,  among  other  things,  the  relatively  slow*  pace  of  income  and  population 
growth.  No  significant  departures  from  these  broad  trends  arc  expected  io  occur  over  the  next  two  decades.  In  other 
words,  the  slate  is  likely  lo  continue  to  experience  a  competitive  disadvantage  in  the  location  of  almost  all 
industries,  arid  is  likely  to  lose  population  through  net  emigration  Moreover,  per  capita  persona!  income,  which  has 
stood  roughly  one-fifth  above  the  national  average  in  recent  periods,  is  expected  to  grow  at  a  slower  rale  than  the 
national  average  and  to  come  closer  to  the  national  noim. 

Indiana  was  the  fastest  growing  state  in  the  Upper  Mississippi  region  during  the  last  decade.  Between  1950  and 
1960  population  in  the  state  increased  by  18  percent  compared  to  14  percent  for  the  multistatc  region.  There  were 
similar  trends  in  personal  income  and  labor  force  during  the  same  period.  Compared  to  the  Nation  as  a  whole, 
however,  Indiana  has  been  a  slow-growing  state,  and  is  likely  to  remain  so  in  the  foreseeable  future.  This  docs  not 
hold  true  for  urban  population  where  the  stale  is  expected  to  grow  relatively  rapidly  and  to  approach  the  national 
average  in  the  ratio  of  urban  to  total  population.  Indiana  like  Iowa,  Missouri,  and  Wisconsin  has  a  lower  rate  of 
urbanization  than  the  test  of  the  Nation. 

2.1. 2.2  Personal  Income 

The  six  state  area  as  a  whole  is  expected  to  continue  to  grow  at  a  slower  pace  titan  tiie  Nation.  Thus,  while  the 
area  had  16  percent  of  the  nation’s  population  in  i960,  it  is  expected  to  have  15  percent  by  1990  and  14  percent  by 
the  year  2020.  Similar  trends  are  shown  for  labor  force,  employment,  personal  income,  and  per  capita  personal 
income. 

In  absolute  growtli  terms,  however,  these  arc  very  substantial  increases  in  the  multistatc  region.  By  the  turn  of 
the  century  the  region  is  projected  to  have  49  million  people,  of  whom  20  million  will  be  in  the  work  force,  with 
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pnascl  rrvorx-  of  S33Q  b HSon  aod  xn  acsi  per  capita  iacoax:  of  S6S00.  These  compare  with  23  mSlwn  people. 
12  million  enr-^cryvcs.  SfcS  bSIson  personal  income,  and  S2309  per  capita  income  in  1960. 

2. 1.2. 3  Labor  Force 

Differences  between  the  multistat:  region  and  the  Nation  are  also  apparent  for  other  indicators.  Male  labor 
parikipatron  in  the  multislatc  region  ts  generally  highrr  in  the  region  than  it  is  fa  the  Nation,  while  there  are  «e 
rigniikan:  diiTerenoes  between  the  two  areas  in  female  labor  part kipa; ion.  Asecsc  compensation  per  employ ee  is 
projected  t»>  continue  to  remain  higher  iu  the  region  (Iran  in  the  Nation,  although  at  a  somewhat  reduced  levei.  Also 
wages  and  salaries  are  projected  to  account  For  a  higher  share  of  the  region’s  income  than  that  of  the  Nation,  and  this 
is  in  line  with  experiences  of  recent  periods. 

Associated  with  these  trends  are  developments  in  specific  industries.  Agriculture,  manufacturing  and  trade 
comprise  larger  shares  of  ioial  employment  in  the  economy  of  the  mcltistate  region  than  they  do  in  the  rational 
economy  Offsetting  this  arc  smaller  employment  shares  for  services,  government,  contract  construction,  and 
ftnance-insuiance-rea!  estate;  finally,  the  retain?  share  of  innspoitation-Lommunication-public  utilities  is  about  t!x 
same  in  both  areas. 

2.1 .2.4  Employment 

An  area’s  employment  growth  depends  not  only  cn:thc  mix  o:  industries  which  are  active  in  the  area  bur  also 
upon  how  effective!)’  cadi  industry  competes  In  national  and  regional  markets.  An  area  with  a  base  of  nationally 
declining  or  slow-growing  industries  has  less  opportunity  for  growth  than  one  which  has  a  ’’favorable’'  industrial 
structure  Le ,  above  average  specialization  in  rapidly  growing  national  industries.  Moreover,  the  area  may  have  a 
competitive  advantage  (disadvantage)  in  the  location  of  specific  industries,  i.e..  ail  industry  in  an  area  grows  more 
rapidiv  (less  rapidly)  than  iht  corresponding  industry’  in  the  rest  of  the  Nation. 

The  Upper  Mississippi  multislatc  region  has  had  both  an  unfavorable  indusuy  mix  and  a  comparative 
disadvantage  in  the  location  of  niosi  industrial  sectors  goth.of  these  factors  contributed  to  tht  relatively  sluggish 
employment  growth  in  the  region  during  the  postwar  years.  Between  1947  and  1965,  for  example,  civilian 
employment  in  the  region  increased  by  16  percent  compared  to  25  percent  for  the  Nation  as  a  whole.  Measured  by 
ihe  total  net  shift  this  employment  redistribution  is  estimated  at  about  930.000  employees  over  the  1947-65  period. 
That  is.  if  the  region's  employment  had  grown  at  the  national  rate,  it  would  have  increased  its  employment  by  nearly 
a  million  more  than  its  actual  increase.  There  were  comparable  population,  labor  force,  and  personal  income 
redistributions  away  from  the  Upper  Mississippi  muiitstatc  region  during  this  postwar  period. 

The  region  is  expected  to  lag  behind  the  rest  of  the  Nation  in  its  pace  of  total  employment  growth  over  the  next 
three  decades,  reflecting  an  unfavorable  industrial  composition  and  below  average  growth  on  an  mdustry-by-industiy 
basis  However,  for  selected  noncon.modiiy  industries  vve  expect  a  particularly  rapid  pace  of  employment  growth  as 
a  result  of  the  increase  in  the  pace  of  population  and  personal  Income  growth.  For  example,  services  and  government 
are  projected  to  provide  close  to  five  million  new  jobs  and  to  account  for  about  two-thirds  of  the  increase  in  total 
civilian  employment  between  1965  and  the  year  2000.  Manufacturing  and  trade  may  provide  an  additional  two 
million  new  job',  although  these  industries  are  likely  to  decrease  their  shares  of  employment,  as  is  the  case  with 
transportaiion-comnuinication-public  utilities  and  resource  industries.  Financc-insurancc-rc3l  estate  and  construction 
arc  projected  to  account  forau  increasing  share  of  the  region’s  employment  over  the  next  few  decades. 

2.1. 2.5  Major  Water  Using  Industries 

In  I960  the  major  water  consuming  industries  in  the  multislatc  area  accounted  for  7.5  percent  of  civilian 
employment  and  28  percent  of  manufacturing  employment -slightly  larger  shares  than  those  for  the  Nation. 
However,  following  national  trends,  these  shares  are  expected  to  decline  to  5.4  percent  and  25  percent,  respectively, 
by  tire  year  2000.  At  this  rate,  employment  in  these  industries  will  pass  one  million  and  exceed  the  I960  level  by 
about  200.000. 

2.2  Projection  Methodology 

The  selection  of  procedures  for  analyzing  and  projecting  the  economic  arid  demographic  characteristics  of  the 
Basin  area  was  guided  by  the  practical  objective  of  providing  sufficiently  detailed  information  about  those  variables 
which  arc  most  useful  to  river  basin  planning.  These  include  population,  employment,  income  and  labor  force  at 
varying  levels  of  aggregation.  In  addition,  the  criterion  was  that  the  procedures  be  consistent  with  the  best  current 
thinking  on  the  forces  which  make  for  regional  change.  Operationally,  a  form  of  export-base  analysis  was  selected  to 
incorporate  this  thinking  into  an  approach  which  would  maintain  reasonable  consistency  between  the  changes  in  the 
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Basin  area  avsd  01  her  puis  of  the  Nation:  between  th?  past  growth  in  the  area  and  us  futere  prospects,  and  anwi^ 
the  various  indicators  wirhtn  the  area  which  define  its  process,  fn  order  lo  implement  these  objee.nes,  it  s 
necessary  to  identify,  within  lftc  Basin  areas,  economic  subregions  which  represent  nwaningful  geographic  u-irts  for 
artalyssv. 

Effective  analysis  of  the  subregions  should  recognize  that  each  is  different  ire  ro  else  oil'd  s.  confronted  by  -«s 
own  problems,  and  has  differing  capsbflii  ics  which  influence  its  prospects.  These  differences  "elate  primarily  to  lire 
basic  resources  and  production  facilities  in  the  area,  its  stsucture  of  economic  activity,  and  tiic  characteristics  o!  its 
population  and  work  force.  It  is  not  sufficient  to  identify  such  differences  among  areas.  For.  to  a  large  extent,  the 
prospects  tor  a  ghen  area  are  determined.&y  what  happens  in  other  areas  and  how  the  consequence^  of  such  external 
changes  are  transmitted  to  the  area  under  study.  There  are  several  important  metltoas  of  rrms-nissson  which  are 
closely  interrelated.  First,  an  area  has  trading  relationships  with  other  areas  which  are  affected  by  natkci  shifts  and 
changes  in  production  costs.  Such  changes  can  affect  not  only  the  types  of  goods  and  services  whch  are  produced 
for  local  consumption,  destined  for  sales  outside  the  area,  or  purd rased  from  outside,  but  also  am  :t  the  aggregate 
growth  prospects  Tor.the  area.  Second,  there  are  nationwide  Impulses  which  have  a  direct  effect  on  specific  areas, 
each  of  which  is  likely  to  be  affected  in  differing  degrees.  For  example.  Federal  economic  policy  with  respect  to 
promoting  growth  in  employment  and  income  will  have  differential  consequences  foreach  area:  aiso,  technological 
developments  of  new  products  or  improved  production  processes  will  have  fairly  rapid  effects  on  specific  areas. 
Finally,  there  are  migration  relationships  among  areas  whkh  describe  the  movements  of  households  and  businesses 
from  one  area  to  another  as  they  respond  to  differential  economic  opportunities  among  areas  and  by  titetr  wry 
response  cause  further -changes  in  these  geographic  differentials. 

The  procedures  used  for  thb  study  arc  designed  to  take  account  of  these  various  influences  by  introducing  a 
scries  of  successive  analyses  for  differing  levels  of  geographic  areas.  Moving,  from  one  level  to  the  next,  account  was 
taken  of  how  differences  among  the  areas  were  likely  to  create  differential  responses. 

Slatting  with  analyses  for  the  Nation  as  a  whole,  projcct^ns  of  population,  income,  employment,  output,  and 
productivity  were  developed.  Underlying  these  projections  arc  expectations  with  respect  to  changes  in  demand, 
technology,  public  policy’,  and  so  forth.  An  assessment  was  then  made  as  to  how  changes  for  each  of  the  six  states 
which  include  the  Basin  areas  were  likely  to  deviate  from  these  nation-wide  changes.  For  some  changes,  such  as 
fertility  rates,  it  was  assumed  that  the  historical  trend  toward  the  changing  national  norm  would  continue.  For  other 
changes,  such  as  specific  industry’  employment  growth,  account  was  taken  of  tire  states'  past  effectiveness  in 
abrading  the  industry.  For  other  changes,  such  as  labor  participation,  the  procedure  not  only  accounted  for  such 
generally  pervasive  trends  as  a  rising  participation  for  women,  but  related  .these  to  the  effect  of  changing  industry’ 
mix  on  employment  opportunities  for  women.  And  for  still  other  changes,  such  as  migration  of  households, 
emphasis  was  placed  to  make  certain  that  they  were  consistent  with  the  resources  and  past  experiences  of  the  states. 

The  multistate  area  represents  a  geographic  unit  which  is  closely  related  in  two  ways  to  the  economic  subregions 
within  the  Basin  areas.  First,  the  behavioral  characteristics  and  resources  of  the  subregions  arc  “more  like"  those 
found  in  the  multistate  area  than  in  the  Nation.  Second,  to  a  large  extent  a  subregion’s  markets,  the  places  front 
which  it  purchases,  and  the  places  with  which  it  competes  for  plants  am!  households  tend  to  be  located  in  the 
multistate  area. 

To  define  the  subregion  boundaries  in  a  manner  consistent  with  the  requirements  of  the  analytical  procedure, 
several  criteria  had  to  be  kept  in  mind:  the  region  should  provide  the  ntajor  source  of  jobs  for  households  residing  in 
the  area;  the  region  should  provide  adequate  service  and  shopping  facilities  for  local  residents;  the  region  should  be 
sufficiently  different  from  surrounding  regions  in  its  resources  and  oilier  assets  so  that  management  is  not  indifferent 
as  to  whether  it  expands  capacity  in  one  region  or  another;  finally,  the  region  should  be  defined  so  as  to  permit  a 
reasonably  clear  distinction  between  the  industries  which  customarily  engage  in  interregional  trade  and  those  which 
do  not.  Operationally,  it  was  found  that  tiic  most  appropriate  single  measure  to  meet  these  criteria  was  the  wholesale 
trade  market  area  which  is  influenced  by  the  geographic  distribution  of  population,  shopping,  and  production 
centers  and  the  time-distance  relationships  among  these  centers. 

The  examination  of  the  prospects  for  a  given  subregion  began  by  asking  how  tiie  employment  in  specific 
industries  which  sell  outside  the  area  is  likely  to  change.  Part  of  tiiis  change  is  determined  by  the  prospects  for  that 
industry  in  the  multistate  area,  and  part  by  tiic  share  of  the  multistate  change  which  would  occur  in  the  subregion. 
Since  the  multistate  industry  employment  projections  arc  available  from  the  multistate  analysis,  it  was  necessary  to 
project  (he  subregion’s  share.  This  was  done  by  examining  the  1950-60  trend  in  the  subregion’s  siiare  of  multistate 
employment  in  the  industry.  Since  such  analyses  were  conducted  at  a  fairly  detailed  level  (3-digit  SIC)  they 
implicitly  include  consideration  of  changes  in  the  comparative  costs  of  production  among  regions  and  in  the 
geographic  location  of  markets. 
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The  employment  analysis  for  industries  nos  engaged  in  interregional  trade.  that  is.  tiie  rcsidcntiuy  industries 
serving  households  and  business  within  the  subregion,  was  made  on  a  different  basis.  Generally,  for  each  of  these 
industries  (again  often  on  a  detailed  .'-digit  basis)  a  relationship  was  established  showing  how  much  employment 
would  be  generated  by  a  unit  rise  in  subregion  income.  These  relationships  were  derived  from  a  eross-seuion  analysis 
of  I960  data  for  the  subiegwns.  Thus,  unless  special  circumstances  dictated  otlteiwise.  the  same  relationship  was 
used  for  a  given  industry  in  each  subregion. 

To  use  the  regression  equations  it  was  necessary  to  prcjecl  the  income  for  each  subregion.  Part  of  this  projected 
income  was  obtained  from  tire  wage  and  salary*  estimates  derived  from  the  interregional  trade  industry  employment 
projections:  another  par:  was  obtained  from  analyses  of  the  nonwage  and  salary  income,  such  as  soda!  security 
payments,  unemployment  insurance,  property  income,  proprietor' s  income,  and  payments  to  anned  forces  stationed 
in  lltc  area.  However,  tlse  major  portion  of  income  received  . in  a  region  is  associated  with  employment  in  the 
residentiary  industries  themselves.  Therefore,  it  was  necessary  to  develop  a  system  which  permitted  a  simultaneous 
solution  of  tire  income  and  employment  in  a  region’s  residentiary  industries. 

These  projections  of  industry*  employment  in  each  region  are  essentially  estimates  of  the  demand  for  labor  under 
assumptions  about  productivity  change,  industry  and  geographic  market  changes,  and  geographically  differential  cost 
changes.  >f  population  changes  in  an  area  were  solely  a  function  of  economic  opportunity,  then  population  could  be 
projected  by  establishing  a  direct  relationship  between  employment  demand  and  population  growth.  That  is, 
immigration  or  emigration  of  workers  and  their  dependents  could  be  used  as  a  balancing  force  to  establish  i 
consistency  between  population  and  employment  growth.  However,  since  growth  in  a  region's  population  is  partly 
independent  of  economic  opportunity,  and  indeed  often  creates  such  opportunities,  it  is  necessary*  to  take  this  into 
account. 

Regional  population  growth,  which  would  occur  if  only  natural  increases  (i.c.  births  less  deaths)  were  accounted 
for.  was  projected  by  age.  sex.  and  color.  The  fertility  and  death  rate  assumptions  for  each  region  were  related  to 
expected  national  trends.  The  labor  force  implied  by  the  population  estimate  was  then  derived  and  compared  with 
tire  employment  demand  estimate.  Since  male  and  female  labor  participation  arc  significantly  different,  the 
employment  demands  and  labor  supply  of  eaclt  were  estimated  separately. 

Large  differences  between  lire  resulting  demand  and  supply  of  labor  estimates  arc  to  be  expected  and  generally 
appeared  in  the  study  results.  There  arc  adjustenmt  mechanisms  which  would  operate  to  bring  (belabor  maikct  into 
balance.  These  include  changes  in.  unemployment  changes  in  labor  participation,  shifts  between  male  ana  female 
jobs,  and  finally  immigration  or  emigration.  In  the  model  used  herein  it  was  assumed  that  migration  (kept  within 
reasonable  limits)  would  represent  the  final  adjustment  mechanism. 

Having  calculated  the  initial  labor  imbalance,  ranges  were  developed  depicting  acceptable  rates  of 
unemployment,  anu  labor  participation,  based  on  past  experience  and  cross-section  analysts  among  all  the  regions. 
When  the  labor  imbalance  was  large  the  labor  supply  was  recalculated  by  permitting  the  unemployment  and  labor 
participation  rates  to  approach  their  limits.  For  example,  if  the  calculated  labor  supply  estimate  exceeded  the  labor 
demand  by  more  than  some  reasonable  amount  the  labor  participation  assumption  was  changed  to  its  lowest 
acceptable  level. 

For  most  regions,  these  adjustments  were  not  sufficient  to  eliminate  the  unbalanced  labor  market  situation.  The 
estimated  imbalance  was  frequently  tlte  result  of  inconsistencies  in  (he  demand  for  labor  by  sex.  As  the  next 
approximation  the  projected  demands  for  males  and  females  were  adjusted  separately  without  changing  the  demand 
for  total  employment,  but  rather  shifting  tiie  projected  employment  between  the  sexes  on  the  basis  of  past  trends. 

Finally,  the  migration  required  to  reduce  the  remaining  labor  imbalances  was  estimated.  The  net  migration  for 
males  in  tlte  labor  force  age  brackets  was  first  estimated;  the  female  labor  migration  was  related  to  the  estimate  for 
males;  the  children  below  labor  force  age  were  related  to  the  family  size  and  fertility  of  female  migrants;  and  the 
migration  of  older  persons  outside  the  labor  force  was  based  upon  tlte  past  rates  for  these  age  groups  within  each 
subregion.* 

Historically,  net  migration  estimates  show  a  wide  variation  over  time  and  among  areas.  !n  spite  of  this,  the 
projected  migration  required  to  reduce  the  labor  imbalance  in  some  regions  was  out  of  line  with  past  experience  or 
expectations  for  the  area.  In  such  cases  review  of  employment  demand  estimates  was  carried  out  to  revise  selected 
industry  employment  projections  and  carry  through  tite  implications  for  income,  labor  force,  and  population. 

This  basic  model  structure  was  first  applied  to  develop  the  projections  for  1970.  Tlte  1980  projections  were  then 
based  on  the  same  procedures,  but  using  the  additional  1970  results.  Similarly,  the  1990  projections  used  the  1980 

•  It  should  he  noted  that  in  evaluating  the  labor-demand  and  supply  imbalance,  account  had  to  he  taken  of  the  fact  that  employment 
demand  is  on  a  job-cornu  basis  while  labor  force  is  on  a  person  basis;  also  that  the  labor  force  excludes  those  small  numbers  ir.  the 
labor  force  who  are  over  69.  This  was  done  ..iternaily  within  the  computer  model  which  made  the  necessary  adjustments 


estimates  and  the  2000  projections  used  the  1990  estimates.  PrejiclKMis  bejund  209L*  »ae  made  tn  less  detail  both 
in  terms  of  the  final  outputs  as  well  as  in  tire  techniques  adopted. 

Included  in  Chapter*  IV  and  V  of  Draft  No.  2  of  Ap;>eridix  P  are  projections  of  selected  industry  product  fi-i«v. 
and  hydrologic  area  estimates  for  selected  variables.  A  mere  detailed  description  of  tlie  merirodological  procedures 
used  is  also  provided  in  Chapter  111  of  Draft  No.  2. 

2.3  The  Upper  Mississippi  Basin  Economy 

The  past  and  projected  changes  in  the  economies  of  the  Nation  and  the  Upper  Mississippi  o-dtistate  resw'i  were 
suiii.narucd  in  the  National  and  Multistale  Economy  Section.  Several  points  were  made: 

(Ij  Given  the  srospects  for  rapid  increase  in  the  rates  of  technological  developments  and  the  winsr-’y 
enactment  of  appropriate  government  monetary-budget -manpower  policies,  the  Natron  is  liheh  loeisjoy 
a  higher  rate  of  stable  economic  growth  over  the  next  few  decade*  than  it  lias  achieved  riming  the 
period  since  1929; 

(2)  All  regions  will  share  in  the  prospective  gains  in  economic  expansion,  particularly  the  Southeast. 
Southwest,  and  the  Far  West;  and 

(3)  Due  to  its  industrial  structure  and  its  competitive  performance  on  an  industry  -by-mdusity  basis,  tlic 
Upper  Mississippi  multisiatc  region  is  ltkciy  to  continue  its  decline  re b live  to  national  economic 
activity,  although  at  a  somewhat  reduced  pace. 

This  scction  briefly  summarizes  the  prospects  for  economic  growth  in  the  Basin  economy.  Since  the  Basin  area 
accounts  foi  a  preponderant  share  of  the  multistate  region  activities,  future  developments  tn  the  Basin  would  be 
expected  to  parallel  rouglily  developments  in  the  multistate  region.  This  turns  out  to  be  the  case,  even  though  the 
Basin  projections  were  obtained  by  different  techniques  than  those  of  lire  multistate  area.  The  Basin  projections  arc 
obtained  by  aggregating  (he  separate  estimates  for  the  1 1  subregions.  The  projection  procedures  require  lira!  the 
Basin  be  divided  into  geographic  subregions  defined  by  specific  economic  criteria  and  that  analysis  be  made  lor  each 
of  these  subregions,  separately.  Although  this  section  describes  trends  for  the  total  Basin,  bnef  descriptions  of  the 
past  and  projected  trends  for  each  of  these  1  i  subregions  are  provided  in  the  next  section. 

2.3.1  Population 

Tire  Basin  area,  historically,  has  accounted  for  the  largest  share  of  rue  multistate  economy.  In  1950.  the  Basin 
included  18  million  persons,  or  71  percent  of  the  multistate  region's  population,  by  I960,  the  number  of  persons 
within  the  region  liaJ  increased  to  21  million,  about  the  same  percent  of  the  multistate  region  population  asm  the 
earlier  decades. 

The  decadal  growth  in  population  was  not  uniform  throughout  the  Basin  area.  During  the  1950-60  decade  the 
decennial  rale  of  population  change  ranged  from  an  increase  of  25  percent  for  the  Milwaukee  subregion  to  a  decrease 
cf  rouglily  6  percent  for  the  Northwest  Minnesota  subregion.  After  Milwaukee  the  subrogions  with  a  relatively  high 
pace  of  population  growth  include  Chicago,  Minneapolis-St.  Paul,  and  St.  Louis,  the  subregions  with  actual  decreases 
or  slow  growth  of  population  during  the  1950-60  period  were  Northeast  Minnesota,  Southwest  Minnesota.  Lau 
Claire,  and  Des  Moincs-Ft.  Dodge. 

The  differences  in  the  rate  of  population  growth  are  attributable  primarily  to  the  size  and  direction  ol  interstate 
migration.  In  the  1950-60  period  there  was  a  large  migration  of  people  (particularly  those  between  the  ages  of  15 
and  29  years)  from  predominantly  rural  areas  to  urban  centers  in  search  of  more  favorable  employment 
opportunities.  This  pattern  of  migration  partially  explains  the  relatively  high  percentage  of  population  m  <hc 
younger  and  older  age  groups  remaining  within  the  predominantly  rural  subregions.  The  more  industrialized  and 
urbanized  areas  in  the  Basin  were  able  to  grow  rapidly  and  to  attract  people  from  within  and  without  the  region;  lor 
example  Chicago  and  St.  Louis  received  a  relatively  large  volume  of  nonwhitc  immigration  from  the  South,  and  this 
is  reflected  in  theshifting  age  and  color  compositions  of  the  population  in  these  subregions. 

Projections  developed  in  this  study  indicate  two  separate  although  related  trends.  First,  the  Basin  as  a  whole  is 
likely  to  increase  its  share  of  the  population  of  the  multistate  region,  from  the  1960  level  of  2 1  million  or  72  percent 
of  the  multistate  total,  (he  River  Basin  population  is  projected  to  approach  40  million  and  to  account  for  rouglily  bO 
percent  of  the  region’s  population  by  the  year  2000.  Secondly,  differences  among  the  subregions  jn  the  rate  of 
population  growth  may  decrease,  reflecting,  among  other  things,  a  comparable  tendency  toward  similarity  in 
industrial  structure  among  the  subregions;  only  rural  Northwest  Minnesota  is  expected  to  experience  an  absolute 
decrease  in  population,  amounting  to  about  3  thousand  persons  over  the  next  four  decades. 
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2.3.2  Labor  Force 

The  c  intent  Ubui  i.iuc  of  eight  million  tv  expected  'o  increase  by  about  1  million  during  the  1960's  and  roughly 
2  million  in  each  of  t!tc  three  subsequent  decades.*  The  projections  imply  rapid  rates  of  growth  compared  to  those 
tor  the  mult  istatc  (eejur..  they  also  imply  a  faster  pace  of  growth  than  that  achieved  by  the  Basin  during  the  last 
decade.  Since  the  ovc.oll  labor  participation  rate  is  expected  to  remain  relatively  constant,  the  growth  will  come 
(iuii.  the  metcast  «r.  the  popub'ion  w  ithin  the  Lboi  force  age  groups.  Unlike  the  experience  during  the  1950's  more 
nu!o  arc  expected  t«  enter  the  loboi  force  than  femasei  ovet  she  next  three  decades.  This  phenomenon,  which  holds 
true  for  the  pasm  as  well  os  the  Nation  and  the  multistaic  region,  may  be  explained  by  the  shift  in  the  age 
composition  of  population  in  favor  of  those  u.ih  high  labor  participation,  although  offset  in  part  by  the  secular 
dedme  in  the  rates  of  male  participation.  In  line  with  past  trends  and  the  experiences  of  other  areas  in  the  Nation, 
the  Jtasm  female  labor  participation  rates  are  expected  to  increase,  although  at  a  somewhat  reduced  pace.  By  the 
turn  of  the  century  the  overall  female  participation  rate  in  the  Basin  area  is  expected  to  reach  43  percent  compared 
to  39  percent  in  I960.  These  rates  are  higher  than  those  for  the  Nation  and  the  multistaic  region  even  when 
allowance  is  made  for  the  difference  in  definition. 

2.3.3  Income 

Personal  income  received  by  the  residents  of  the  Basin  area  rose  by  more  than  one-third  over  the  last  decade, 
reaching  a  level  of  $51  billion  (in  1960  price  levels)  and  representing  three-fourths  of  the  income  growth  in  the 
muitistatc  region.  The  growth  m  real  income  was  primarily  the  result  of  the  appreciable  increase  in  average  employee 
compensatfuii.  although  employ  mem  increases,  particularly  in  noncommodtly  and  manufacturing  sectors  also 
contributed  to  the  aggregate  income  growth.  The  projected  rate  of  growth  of  personal  income  developed  in  this 
study  r.  more  rapid  tlun  that  achieved  during  the  last  decade,  this  is  based  on  the  expectation  of  a  considerable 
pickup  in  the  pa-e  of  employment  growth  and  the  upward  trend  in  productivity  resulting  from  e  relatively  rapid 
pace  of  technological  developments.  Between  I960  and  the  year  2000,  constant  dollar  personal  income  in  the  Basin 
is  expected  to  increase  at  an  average  annual  rate  of  4  percent,  this  is  above  the  projected  multislatc  growth  rate  but 
lower  than  the  national  rate. 

Sijtcc  population  is  expected  to  grow  at  an  annual  rate  of  roughly  1.6  percent,  the  annual  rise  in  per  capita 
income  is  about  2.5  percent  above  the  grow  th  during  the  1950-60  interval.  At  this  rate,  per  capita  income  will  more 
than  double  between  1960  and  1990  and  double  again  between  1990  and  the  year  2020. 

Personal  income  per  capita  is  currently  much  higher  in  the  more  industrialized  and  developed  subregions 
(Chicago,  Milwaukee,  and  Minneapolis)  than  it  is  in  the  less  developed  rural  subregions.  In  line  with  past  trends, 
howesci.  a  vonsideiablc  naiiowing  of  intcrsubrcgional  differences  in  average  income  is  expected,  reflecting  similar 
movements  in  industrial-occupational  composition  of  labor  force  and  in  the  degree  of  urbanization. 

2.3.4  Employment 

T rein  iis  level  of  8.3  million  jobs  in  I960,  Basin  employment  is  expected  to  approach  15  million  by  1990  and  to 
exceed  19  million  at  the  end  of  the  projected  pcriod.t  This  projection  represents  an  average  growih  of  about  1.5 
peivcni.  slightly  lughci  than  the  growth  rate  achieved  during  the  1950-60  decade,  but  below  the  average  growth  rate 
expected  fot  the  Nation.  About  four-fifths  of  the  muitistatc  employment  growth  between  1960  3nd  1990  is 
expected  to  occur  in  the  Basin,  and  no  significant  change  in  this  contribution  is  projected  to  take  place  over  the 
1990-2020  interval.  Currently  the  Basin  employment  is  about  72  percent  of  the  muitistatc  employment,  and  this 
slur:  is  likely  to  reach  75  percent  by  1990.  The  faster  than  average  employment  growth  in  the  Basin  is  a 
continuation  ol  the  trend  of  more  recent  periods,  and  is  comparable  with  the  projected  trends  of  the  other 
indicators. 


•  I  he  labor  Isjtcc  Jala  in  the  Xjliun  an J  (he  muitistatc  region  follow  ttu  customary  definition  of  persons  1 4  years  and  older  svho  are 
tolling,  able,  and  seeking  to  work.  In  the  Kiser  Basin  and  economic  subregions,  however,  ihe  labor  force  is  defined  to  include 
persons  1 5  t«  t>9  tears  of  age  who  are  willing,  able,  and  seeking  to  work. as  a  result  the  labor  force  for  the  Bash:  and  subregions  has 
a  downwarj  bias  relative  lo  the  national  and  muitistatc  labor  force,  also,  since  persons  past  the  age  of  69  have  a  relatively  low  tabor 
participation,  it  can  be  assumcJ  that  the  labor  participation  rales  shown  for  the  Basin  and  subregions  have  an  upward  b.as  relative  to 
their  national  and  multistate  counterparts. 

rlhc-rc  arc  some  definitional  Jilfcrrnses  betc.een  the  employment  estimates  shown  for  the  Nation  and  the  multistate  region  and 
those  shown  for  the  Kiser  Basin  area  and  the  economic  subregions.  The  employment  data  relating  to  the  Nation  and  muitistatc 
region  represent  a  count  of  persons  whereas  the  Basin  and  subregiona1  employment  are  on  a  job-count  basis.  Because  of  the 
inclusion  of  dual  job  holJers.  the  Basin  and  subregions  employment  estimates  are  definitionally  higher  than  those  in  the  Nation  and 
the  muitistatc  region. 


Overall  employment  growth  in  an  area  is  dependent  on  diverse  changes  in  export  i\ pc  industries  and  residentiary 
type  industries.  Export  industries  refer  to  those  that  sell  their  products  outside  the  region.  These  usually  include 
most  of  ihc  commodity  industries  agriculture,  mining,  manufacturing  but  «.an  include  noncummodity  mdu.try 
divisions  as  wcli.  As  a  consequence  of  increasing  income  and  population  concentration,  jnd  technological  or 
managerial  improvements  pemtitling  plant  production  to  accommodate  small  market  sices,  the  share  of  export 
industries  in  total  employment  tends  to  fail  in  almost  all  regions.  Residentiary  industries,  on  the  other  hand,  arc 
these  that  sell  to  business  and  households  within  the  region.  These  arc  usually  the  nuncommodity  industnes, 
although  they  might  also  include  sonic  manufacturing.  Ihc  noncomntodity  indusliy  share  of  total  employment  is 
increasing  throughout  the  Nation,  primarily  because  of  the  shift  of  consumers’  expenditures  towards  services  as 
incomes  rise,  and  also  because  productivity  in  these  sectors  increases  at  a  slower  rate  than  in  commodity  industnes. 

Residentiary'  employment  is  affected  by  the  growth  in  export  industries  since  local  incon.?  is  created  by  tiie 
export  industries  which  is  then  spent  on  residentiary  services.  As  a  result,  even  though  Che  export  share  of 
employment  tends  to  decline,  its  multiplier  effect,  i.c.,  the  ratio  of  total  io  export  employment,  tends  to  increase. 

For  the  purpose  of  this  study,  the  Basin  export  employment  is  defined  as  the  sum  of  the  economic  subregions’ 
export  employment.  As  such,  it  includes  notonly  the  goods  and  services  which  arc  sold  outside  the  Basin  area  but 
also  the  interregional  sales  of  these  industries. 

Export  employment  in  the.  Basin  area  increased  1 1  percent  during  the  last  decade,  reaching  about  3.9  million  in 
I960.  The  rate  of  increase  was  relatively  slow  so  that  the  share  of  export  employment  in  total  employment  declined 
from  48  percent  in  1950  tc  46  percent  in  1960.  The  projections  arc  based  on  the  assumption  that  this  trend  will 
continue  so  that  by  1990  the  relative  share  of  export  employment  may  decline  to  bc-Iow  40  percent.  Residential 
employment  increased  at  an  average  rate  of  1 .5  percent  per  ycai  during  the  la<*  decade  reaching  a  level  of  4.4  million 
in  1960.  A  projected  increase  in  the  pace  of  residentiary  cniploynv*;,,  growth  is  sufficient  to  conclude  that  by  the 
tum  of  the  century  the  level  of  employment  in  these  industries  may  exceed  9  million. 

The  above  analysis  necessarily  implies  a  rising  trend  in  the  export  multiplier;  from  a  current  level  of  roughly  2.2, 
the  export  multiplier  is  expcc.cd  to  reach  2.7  by  the  turn  of  the  century.  These  ratios  for  the  Basin  correspond  to 
similar  computations  made  for  other  areas  in  the  country. 

It  is  instructive  to  revievv  the  employment  trends  in  specific  industrial  sectors.  It  should  be  noted  that  although 
'his  description  of  trends  is  in  terms  of  broad  industry  groupings,  the  projections  were  carried  out  in  much  greater 
detail,  comprising  about  160  industries  at  the  3-digit  SIC  level.  It  is  also  important  to  note  tiial  the  Basin  projections 
for  agriculture,  mining,  lumber,  wood  products,  and  paper  products  were  provided  to  the  NPA  by  cooperating 
Federal  agencies,*  whereas  the  multistatc  and  national  projections  for  these  industries  were  made  by  NPA  on 
somewhat  different  assumptions. 

2.3.4.1  Agriculture  and  Mining  {SIC  01-14) 

The  relative  importance  of  employment  in  agriculture  and  mining  has  declined  in  almost  all  areas  of  the  United 
Stales  under  the  influence  of  rapid  gains  in  productivity  and  the  relative  inelasticity  of  demand  for  these  industries’ 
products.  In  ti:c  Basin  area,  the  share  of  agriculture  decreased  from  12.5  percent  in  1950  to  7.8  percent  in  1960; 
these  shares  are  slightly  below  those  for  the  Nation  and  considerably  below  the  multistatc  shares.  Agricultural 
employment  is  expected  to  continue  its  absolute  dedine  lluough  1980  and  to  increase  moderately  thereafter;  in 
relative  terms,  however,  the  industry  is  projected  to  continue  to  account  for  a  declining  share  of  total  employment. 
Mining  currently  accounts  for  an  insignificant  0.4  percent  of  the  Basin’s  total  employment,  and  this  holds  true  for 
the  multistate  region  as  a  whole.  Contrary  to  the  experiences  in  more  recent  periods,  mining  employment  is  assumed 
to  increase,  although  very  moderately,  reflecting  an  assumed  slow-down  in  the  pace  of  mechanization  and  an  upward 
push  in  the  demand  for  mining  products,  particularly  metal  mining  which  constitutes  a  good  par'  of  the  mining 
activity  in  the  area.  Despite  this,  mining  will  still  account  for  on!>  a  fraction  of  1  percent  of  tjie  projected  Basin  total 
employment. 

2.3.4.2  T.C.P.U.,  Wholesale  and  Retail  Trade,  F.I.R.E,  (SIC  40-49,  50, 52-59  and  60-67) 

Transportation-coinmunication-pubiic  utilities,  trade,  and  financc-insurancc-real  estate  arc  each  expected  to 
continue  to  play  a  more  important  role  in  the  economy  of  the  Basin  area  than  they  do  in  the  economy  of  the  Natioi 
or  the  multistate  region.  Tiade  has  been  and  is  likely  to  lemain  tlu.  most  important  industry  in  this  group, 
accounting  for  roughly  one  third  of  the  Basin’s  total  employment.  Finance-insurancc-rca)  estate  has  been  among  the 


'"The  farming  component  of  “agriculture,  forestry  and  fisheries”  was  projected  by  the  fcconontic  Research  Service  of  the  U.S. 
Department  of  Agriculture;  mining  by  the  U.S.  Bureau  of  Mines,  and  wood  products  and  paper  products  by  the  U.S.  forest  Service. 
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fastest  growing  sectors  in  the  Basin,  growing  at  an  average  employment  rate  of  4.4  percent  annually  during  the  last 
decade  and  providing  about  '90,000  jobs  by  1960;  despite  a  considerable  slow-down  in  tiic  pace  of  employment 
growth,  this  industry'  is  expected  to  continue  to  remain  the  fastest  growing  in  trie  Basin  and  to  account  for  an 
increasing  share  of  total  employment,  lit  contrast,  transpoitation-comniunication-public  utilities  may  continue  to 
represent  a  decreasing  share  of  total  employment,  primarily  because  of  the  very  rapid  pace  of  labor-saving 
technological  innovations  in  this  industry. 

2.3.4.3  Services  {SIC  70-89) 

During  the  past  decade,  the  service  industry'  has  been  among  the  finest  growing  sectors  of  the  Basin  economy  (as 
elsewhere).  Nearly  400.000  new  jobs  were  created  in  services,  or  about  two-fifths  of  all  new  jobs  added  by  all 
industries  in  tiic  Basin  during  that  period.*  This  change  in  the  composition  of  employment  is  related  in  large  pat  I  to 
the  consumer  purchasing  habits,  as  was  indicated  earlier.  As  income  increases  consumers  tend  to  spend  more  money 
for  services  of  all  hinds-cducation,  recreation,  medical  services,  repairs,  household  help,  etc.  The  same  factors  arc 
expected  to  be  operative  in  maintaining  the  future  high  rale  of  employment  growth  in  services.  From  titc  1960  level 
of  1.6  million,  employment  in  tilts  industry'  is  projected  io  reach  4.6  million;  this  represents  an  average  annual 
growth  rate  of  2.7  percent,  well  over  the  rate  projected  for  total  employment,  and  slightly  higher  than  the 
comi-erablc  rate  of  service  employment  growth  expected  for  the  multistatc  region. 

2.3.4.4  Government  (SIC  SI -93) 

Government  ciny’oymc-nt  in  the  Basin  region  is  relatively  low.  In  I960  it  accounted  for  4  percent  of  civilian 
employment  compared  u.  <%  percent  for  the  multistatc  region  and  S. percent  for  the  Nation.  The  Basin  is  projected  to 
continue  to  have  a  relatively  W  share  of  government  employment,  even  though  it  increases  to  7  percent  in  1990 
and  approaches  .  percent  by  the  yc«r  2020.  The  relatively'  lesser  importance  of  government  in  the  Basin  area  may 
partly  be  explained  by  the  fact  that  it  includes  primarily  local  government  employment,  since  there  is  relatively  little 
Federal  government  employment  in  the  area,  (it  will  be  recalled  that  public  education  employment  has  been 
assigned  to  the  service  sector.)  Local  government  is  expected  to  be  a  rapidly  growing  sector  in  the  coming  decades,  as 
reflected  in  the  projected  rate  of  employment  growth  within  the  Basin  area  of  2.9  percent  annually. 

2.5.4.5  Construction  {SIC  15-17) 

Employment  in  contract  construction  increased  from  about  370,000  to  430,000  between  1950  and  1960;  this 
represents  an  average  annual  growth  rate  of  1 .4  percent,  the  same  as  that  for  the  Nation,  but  well  above  tiic  growtli 
rate  achieved  by  the  multistatc  region  during  the  same  period.  Employment  in  this  industry'  should  respond 
positively  to  the  expected  pickup  in  the  rate  of  income  growth,  the  projected  increase  in  total  population,  and  the 
continuing  mobility  of  population  to  urban  centers.  Thus,  between  I960  and  1980  construction  employment  is 
projected  to  grow  at  an  average  rate  of  i.7  percent  per  year  which  is  higher  than  the  growth  rate  assumed  for  total 
employment.  Tims,  employment  may  reach  600,000  in  1980,  exceeding  the  1960  level  by  160,000.  A  further  gain 
of  roughly  200,000  persons  may  occur  over  the  1980-2000  period. 

2.3.4.6  Manufacturing  (SIC  19-39; 

Due  to  the  relatively  large  importance  of  the  Chicago,  Milwaukee,  and  St.  Louis  subregions,  manufacturing  has 
accounted  for  a  larger  share  of  employment  in  the  Basin  area  than  it  lias  in  the  Nation  and  the  multistatc  region.  The 
share  of  manufacturing  in  total  employment,  however,  lias  declined  in  the  Basin,  Nation,  and  multistatc  region 
during  the  last  decade  because  of  the  relatively  rapid  pace  of  productivity  improvements  and  the  depressed  economic 
conditions  in  the  second  half  of  the  1950’s.  In  1950  manufacturing  accounted  for  32  percent  of  tite  total  civilian 
employment  in  the  Basin,  or  6  percentage  points  above  tiic  national  share,  while  by  i960  it  had  declined  to  29 
percent  or  3  percentage  points  above  the  national  share.  Looking  towards  the  future,  manufacturing  employment  in 
flic  Basin  is  expected  to  drop  to  22  percent  by  the  turn  of  the  century,  about  the  same  as  the  national  share  of 
employment. 

Within  manufacturing,  nondurablcs  currently  account  for  roughly  1.6  million  jobs,  representing  about  65 
percent  of  total  manufacturing  employment.  In  line  with  the  postwar  trend,  a  more  rapid  pace  of  employment 
growth  is  projected  for  durables  titan  for  nondurablcs  so  that  by  the  year  2000  durables  may  rise  to  70  percent  of 
total  manufacturing  in  the  Basin. 


'See  footnote  on  page  l’-64. 
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Compared  to  nian>  other  areas  in  the  Nation,  the  durable  production  in  the  Basin  is  highly  diversified.  The 
largest  durables  industry  is  nuiiclci  tri«.al  machinery  which  employed  350,000  persons  ot  roughly  a  quartet  of  the 
durables  employment  in  1960.  it  is  projected  to  read.  412,000  or  abou  one-fifth  of  durables  employment  by  the 
year  2900.  Electrical  machinery  is  the  second  largest  employer,  ranking  second  to  the  instrument  industry  in  terms 
of  growth  for  both  the  historical  and  projected  periods.  Lumber  and  ordnance  which  arc  amo.:g  the  smallest 
durables  industries  in  the  Basin  arc  projected  to  experience  an  actual  decrease  in  employ  meni  o\ei  the  next  several 
dce-dcs.  Finally,  primary  metals,  stone-clay-glass,  and  miscellaneous  manufacturing  are  likely  to  remain 
siow-growing  industries  accounting  for  decreasing  shares  of  durables  employment. 

Food  processing,  printing-publishing,  and  chemicals  have  accounted  for  about  two-thirds  of  nondurables 
employment  in  recent  years.  Employment  in  food  processing  is  expected  to  remain  almost  stationary,  reflecting, 
among  other  things,  the  relatively  inelastic  demand  for  the  products  of  this  industry.  Printing  and  publishing  arc 
projected  to  be  among  the  relatively  rapidly  growing  nondurablcs  industries.  Rubber,  as  in  the  past,  is  projected  to 
b.c  the  most  rapidly  growing  nondurables  industry,  while  paper  products  are  3lso  rejected  to  grow  rapidly.  The 
other  nondurables  industries  textile  mill  products,  appa.cl,  pc.rolcum  refining,  and  leather  product*  arc  expected 
to  decline  both  absolutely  and  as  a  percent  of  manufacturing  employment  over  the  projected  period. 

The  major  water  consuming  industries  in  manufacturing-chemicals,  paper,  primary  metals,  and  food 
processing  comprised  about  28  percent  of  total  manufacturing  employment  in  the  Basin,  litis  is  expected  to  fall  ro 
25  percent  by  the  year  2000.  Taken  together,  these  industries  snow  an  increase  in  jobs  of  about  100,000  during  this 
40-year  period. 

2.4  Economic  Subregion  Profiles 

This  section  contains  a  brief  description  and  statistical  profile  of  the  1 1  economic  subregions  which  comprise  the 
Upper  Mississippi  River  Basin.  For  each  subregion  the  significant  past  and  projected  trends  in  population,  income, 
and  labor  force  arc  summarized.*  The  analyses  of  subregions  contained  in  this  section  of  the  summary  report  arc 
based  on  detailed  data  reported  in  Chapter  IV,  Section  1  of  Draft  No.  2,  Appendix  P.  Also  noteworthy  is  the  varying 
definition  of  employment;  Basin  and  subregion  employment  data  arc  or,  a  job-count  basis,  while  national  and 
multistatc  employment  lire  on  a  person-cour  t  basis.  Regional  labor  force  data  include  persons  in  the  labor  force 
from  ages  14  to  69.  The  relationships  amen;,  these  variables  arc  also  discussed  with  a  comparison  of  subregion  past 
and  projected  performance  to  the  national,  multistatc  and  Basin  trends.  The  accompanying  location  map.  Figure 
P-23,  and  corresponding  Table  P-49  show,  respectively,  direction  of  population  change  in  counties  f.„m  1940  to 
I960  and  counties  included  within  each  subregion. 

An  explanation  of  the  forces  behind  the  prospective  developments  for  each  subregion  requires  an  understanding 
of  two  related  phenomena.  First  is  an  explanation  of  the  reasons  for  change  in  the  structural  relationships  in  the 
subregion.  For  example,  if  per  capita  income  is  expected  to  grow  relatively  rapidly,  this  can  be  “explained”  by  such 
factors  as  an  expectation  of  rapid  growth  in  average  wage  and  salaries,  or  increase  in  labor  participation,  or  slow 
growth  in  the  number  of  children,  or  rapid  rise  in  income  transfers  to  the  aged.  Such  “explanations”  are  provided  in 
the  subregion  profiles  but  are  not  sufficie.it.  For  lying  behind  these  forces  are  still  other  factors  determining  their 
trends. 

Probably  the  most  significant  factor  is  the  expectation  for  employment  (job)  opportunities  in  the  subregion. 
These  expectations  are,  of  course,  influenced  by  the  forces  mentioned  earlier  in  a  continuous  feed-back  process.  But 
more  important  they  determine  the  trends  in  these  forces.  Employment  developments  not  only  affect  the 
structuial  relationships  in  the  subregion  but  in  a  very  real  sense  they  determine  the  overall  “size"  of  the  regional 
economy,  and  whether  the  subregion  will  change  its  size  at  a  pace  significantly  different  from  other  subregions. 
Therefore,  a  secondary  requirement  is  an  explanation  for  likely  employment  developments  for  specific  industries. 
Consequently  an  attempt  has  been  made  to  show  how  the  prospects  for  important  industries  in  the  subregion  arc 
related  to  prospects  for  comparable  industries  in  the  multistatc  area.  That  is,  the  competitive  shift  effects  arc 
discussed,  particularly  for  export  type  industries.  The  prospects  foi  residentiary  industry  employment  arc  then 
explained  in  terms  of  export  employment,  income,  and  population  developments. 

2.4.1  The  Peripheral  Economic  Subregions 

Three  peripheral  subregions  include  only  a  small  number  of  counties  within  the  Basin  service  area  and  have 
extensive  areas  outside  the  Basin.  Maintaining  these  subregions  intact  w  juld  have  meant  a  significant  increase  in  the 
amount  and  cost  of  data  which  had  to  be  collected  and  processed  for  the  economic  base  study.  It  was  decided  that 

‘See  footnote  on  Page  F-57 
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Table  P-49 

Counties  Included  in  Each  Economic  Subregion 


_ County 

Northeast  Minnesota 
(NPA  Code  1,  Map  Code  A): 

Aitken . 

Cass . 

Crow  Wing . 

Itasca . 

Pine . 

Burnett  . . .  . . 

Washburn . 


Northwest  Minnesota 
'NPA  Code  2,  Map  Code  B): 

Big  Stone  . . . . .  . 

Douglas . 

Hubbard . 

Pope  . 

-  Stevens  . 

Todd . 

Wadena  . 

Roberts . 


Southwest  Minnesota 
(NPA  Codo  3,  Map  Code  C): 

Cottonwood . 

Jackson  . 

Lac  Qui  Parle . 

Lincoln  . 

Lyon . , . 

Murray . 

Nobles  . . 

Redwood . 

Yellow  Medicine  . 

Grant  . 


Minneapolis-St.  Paul 
(NPA  Code  4,  Map  Codel): 

Anoka . 

Benton . 

Uiiie  Earth  . 

Brown . 

Carver . 

Chippewa . 

Chisago  . 

Dakota . 

Dodge  . 

Faribault  . 

Freeborn  . 

Goodhue  . 

Hennepin . 

Isanti . 

Kanabec  . 

Kandiyohi . 

Le  Sueur . 

McLeod . 

Martin  .  . . 

Meeker . 

Mille  Lacs . 

Morrison  . . 

Mower . 

Nicollet  . 

Olmsted . 


Included  in 
Plan  Area 


Minneapolis-St.  Paul  (con.) 

Ramsey  . 

Renville . 

Rice . 

Scott . . . 

Sherburne . 

Sibley  . 

Stearns  . 

Steele . 

Swiit . 

Wabasha . 

Waseca . 

Washington . 

Watonwan . 

Wright . 

Pierce  . 

Polk . 

St.  Croix . . 


Eau  Claire 

(NPA  Code  5,  Map  Code  II): 

Fillmore . 

Houston . 

Winona . . 

Adams . 

Barron . 

Buffalo . 

Chippewa . 

Clark . 

Crawford . 

Dunn . 

Eau  Claire . 

Jackson  . 

Juneau  . 

LaCrossa . 

Lincoln  . 

Marathon . . 

Monroe  . 

Oneida . 

Pepin  . 

Pnrtege . 

Price . 

Richland . 

Rusk . 

Sawyer . 

Taylor . 

Trempealeau . 

Vernon  . . . 

Vilas . 

Wood . 


Des  Moines-Fort  Dodge 
(NPA  Code  6,  Map  Code  III): 

Adair . 

Appanoose . 

Benton  . 

Black  Hawk . 

Boone  . 

Buena  Vista . 

Butler  . 


Included  in 
Plan  Area 
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Table  P-4S  (con.) 


County 


InctrJcd  in 
HanArta 


County 


Included  in 
PknArea 


Des  Moines-Fort  Dodge  (con.) 

Calhoun .  11 

Cwroil .  11 

Cerro  Gordo .  13 

Cfarke .  11 

Dills .  11 

Dj>« . 11 

Decatur .  P) 

Emmet . 11 

Floyd  ..  13 

Franklin .  13 

Greene .  11 

Grundy  . . . - . .  13 

Guthrie  . .  11 

Hamilton .  11 

Hancock .  13 

Hardin .  13 

Humboldt .  11 

lo»a .  13 

Jasper .  12 

Jilltnon  .  12 

Keokuk .  12 

Kossuth . 11 

Loess .  11 

Madison .  11 

Mahaska . 12 

Marion .  11 

Marshall .  13 

Mitchell . 13 

Monrce  . 11 

PalaAlto .  11 

Pocahontas .  11 

PoSk .  11 

Poweshiek .  13 

Ringgold .  (3) 

Sac .  11 

Story .  12 

Tama .  13 

Union  .  (3) 

VanOuren  .  11 

Wapello .  11 

Warren .  11 

Wayne .  (a) 

Webster .  11 

Winnebago . 13 

Worth  .  13 

Wright .  11 

Davenport-Rock  Island-Moline 

iNPA  Code  7.  Map  Code  IV): 

Grant . 4 

Green .  4 

Iowa  .  4 

Lafayette .  4 

Carroll .  4 

Henderson  .  4 

Henry  .  4 

Jo  Daviess .  4 

Lee .  4 

Mercer .  4 

Ogle .  4 


Davenport-Rock  Island-Moline  (con.) 


Rock  Island .  4 

Stephenson .  4 

Warren .  4 

Whiteside .  4 

Allamakee .  14 

Bremer . . .  14 

Buchanan .  14 

Cedar .  13 

Chickasaw .  14 

Clayton .  14 

Clinton . .  14 

Delaware  .  14 

Des  Moines .  12 

Dubuque  . .  14 

Fayette  .  14 

Henry  .  12 

Howard  .  14 

Jackson .  14 

Johnson . . .  13 

Janes .  14 

Lei!  . .  11 

Linn  .  13 

Louisa .  13 

Muscatine .  13 

Scott . . .  14 

Washington .  12 

Winneshiek .  14 

Milwaukee 

iNPA  Code  8,  Map  Code  V): 

Columbia .  3 

Dane .  4 

Dodge .  4 

Jefferson  . . .  4 

Kenosha .  5A 

Milwaukee  .  (a) 

Ozaukee .  (a) 

Racine . . .  5A 

Rock .  4 

Sauk  .  3 

Walworth .  5A 

Washington .  5A 

Waukesha .  5A 

Chicago 

(NPA  Code  9,  Map  Code  VIII): 

Boone  .  4 

Cook .  5A 

De  Kalb .  4 

Du  Page .  5A 

Grundy  .  5B 

Iroquois .  5B 

Kane .  5A 

Kankakee .  5B 

Kendall  .  5B 

Lake  . 5A 

McHenry  .  5A 

Will .  5A 

Winnebago  .  4 

Jasper  .  5B 

Lake  .  5A 
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County 

Chicago  (con.} 

La  Pone . 

Marshal! . 

Newton  . 

Porter  . 

Starke . 

St.  Joseph . 

Peoria 

(NPA  Code  tO,  Map  Code  VIII: 

Adams . 

Brown . 

Bureau . 

Cass . 

Champaign . 

Christian . 

Coles . 

De  Witt  . 

Douglas  . 

Ford  . 

Fulton . 

Hancock . 

Knox . 

LaSalle . 

Livingston . . . 

Logan  . 

McDonough  . 

McLean  . 

Macon . 

Marshall . 

Mason  . 

Menard . 

Peoria  . 

Piatt  . 

Putnam  . . . 

Sangamon . 

Schuyler . 

Stark  . 

Tazewell . 

Woodford . 

St.  Louis 

(NPA  Code  11,  Map  Code  VI): 

Alexander  .  . . 

Bond . . . 

Calhoun . . . 

Clinton . 

Fayette  . 

Franklin . 

Greene . 

Jackson  . 

Jefferson  . 

Jersey  . 

Macoupin . 

Madison . 

Marion . 

Monroe  . 

Montgomery . 

Morgan . 


i  able  P-49  (con.) 


Included  in 
Plan  Area 


58 

5B 

5B 

5A 

5B 

<a) 


5B 

5B 

5B 

5B 

(a) 

5B 

(ai 

SB 

<a) 

SB 

5B 

5B 

5B 

58 

5B 

SB 

5B 

SB 

58 

5B 

58 

5B 

5B 

5B 

5B 

5B 

5B 

5B 

5B 

5B 


7 

6 

5B 

6 

6 

7 

5B 

7 

7 

5B 

55 

6 

6 

6 

6 

5B 


County 

St.  Louis  (con.) 

Moultrie . 

Perry . 

Pike . 

Pulaski . 

Randolph . 

St.Clair . 

Scott . 

Shelby . 

Union  . . 

Washington . 

Wiilianson . 

Adair  . . 

Audrain . . .  . .  . 

Bollinger  . . 

3oone  . 

Callaway . 

Cape  Girardeau  . 

Carter . . . 

Clark . 

Cole . 

Crawford . 

Dent  . 

Franklin . 

Gasconade  . 

Iron . 

Jefferson  . 

Knox . 

Lewis . 

Lincoln  . 

Macon . 

Madison . 

Maries  . 

Marion . 

Monroe  . 

Montgomery . 

Osage . 

Perry . 

Phelps  . 

Pike . 

Ralls . 

Randolph . 

Reynolds . 

St.  Charles  . 

St.  Francois . 

St.  Louis . 

St.  Louis  City  . 

Ste.  Genevieve . 

Schuyler . 

Scotland . 

Scott . 

Shelby . 

Warren . 

Washington . 

Wayne . 

a  Not  included  in  any  plan  area. 


Included  in 
Plan  Area 


6 

7 

5B 

7 

6 

6 

5B 

C 

7 

G 

7 
9 
9 

8 
(a) 
ia) 

8 

(a) 

10 

ta) 

8 

8 

8 

8 

8 

8 

10 

10 

9 
9 
8 
8 

10 
9 
9 

<a) 

8 

8 

9 

g 

9 

(a> 

9 

8 

8 

8 

8 

10 

10 

8 

9 

9 

8 

(a) 
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the  diicctiun  of  influence  oi.  ciuno'.uii  activities  r:-mi  the  counties  within  the  Basin  to  the  outlying  urban 
centers.  In  general,  these  counties  had  low  densities  of  population  and  were  dominantly  agricultural.  A  satisfactory 
analysts  of  tiie  economic  and  .'..mographic  characteristics  of  each  of  these  groups  of  counties  could  be  made 
independently  of  the  changes  which  might  be  taking  place  in  the  urban  centers  to  which  they  were  linked. 
Consequently,  these  subregions  were  truncated  and  they  include  only  the  counties  within  the  Basin  service  area. 


2.4.1. 1  Northeast  Minnesota  Economic  Subregion  (NPA  Code  1,  Map  Code  A) 


The  Northeast  Minnesota  subregion  includes  five  counties  in  Minnesota  and  two  counties  in  Wisconsin.  The  1960 
population  was  about  136,000,  a  small  decrease  from  the  1950  level.  As  shown  in  Table  P-50  the  population  is 
projected  to  decrease  unni  1970  and  then  to  begin  an  increase,  reaching  174,000  by  the  year  2000. 

(1)  Population  In  the  1950’s,  population  decreased  by  0.3  percent  per  year,  as  compared  with  increases 
of  1  to  2  percent  annually  in  the  Basin,  the  multistatc  area  and  the  Nation.  The  decrease  in  population 
was  associated  with  substantial  emigration  concentrated  among  the  younger  age  groups.  About  60 
percent  of  the  emigrants  were  persons  1 5  to  34  years  of  age  and  most  cf  the  remainder  were  of  childcrn 
under  15  years  old.  Only  the  65-and-over  age  group  exhibited  a  gain  in  numbers  over  the  decade. 

in  the  1960's  a  decrease  in  population  is  expected  to  continue  at  an  accelerated  pace,  the  subregion 
losing  population  at  a  rate  of  1.3  percent  annually.  Nearly  ail  the  emigration  associated  with  the 
population  decline  is  expected  to  be  by  persons  under  35  years  old.  The  population  growth  projected 
after  1970  will  be  accompanied  by  some  emigration,  but  will  not  match  the  growth  of  the  Nation;  after 
1980  the  region’s  growth  is  expected  to  equal  the  approximately  1.5  annual  percent  increases  of  the 
total  multistatc  and  Basin  areas. 

(2)  Labor  Force  -  The  labor  force  and  labor  participation  rate  are  both  expected  to  decline  between 
1960-1970.  This  is  associated  with  the  emigration  of  the  age  groups  with  high  labor  force  attachment. 
After  1970  the  labor  force  is  expected  to  increase  at  a  slowly  increasing  rate,  eventually  growing  faster 
than  those  of  the  multistatc  and  total  Basin  areas,  but  not  as  rapidly  as  that  of  the  Nation.  Female 
labor  participation  is  expected  to  continue  to  be  considerably  lower  than  its  counterpart  at  the  national, 
muitistate  or  Basin  level,  while  the  male  participation  rate  is  projected  to  be  closer  to  the  rates  for  these 
areas. 


(3) 


(4) 


Income  -  Personal  income  per  capita  in  the  subregion  increased  at  about  the  rate  of  the  Nation, 
multistatc  region  and  total  Basin  area  between  1950-1960,  and  has  also  increased  faster  than  its 
counterpart  in  any  of  the  other  subregions  in  the  Basin.  However,  in  1960  the  level  of  per  capita  income 
was  still  only  about  two-thirds  of  the  national  level  and  a  smaller  percentage  of  the  multistatc  and  Basin 
levels;  the  region  had  one  of  the  lowest  per  capita  income  levels  of  zll  subregions  in  the  Basin.  While  per 
capita  personal  income  is  expected  to  increase  more  rapidly  than  in  the  Nation,  multistate,  or  Basin 
areas  in  the  future,  it  is  expected  to  reach  only  four-fifths  of  the  national  level  by  2020.  The  relatively 
low  per  capita  income  in  the  region  can  be  ascribed  to  the  consistently  higher  dependency  ratio  (persons 
per  employee)  in  the  subregion  than  in  the  Nation,  multistatc  and  Basin  area  and  to  the  high  proportion 
of  agricultural  employment  in  the  subregion.  Because  of  slow  population  growth  between  1960-1980, 
total  personal  income  in  the  region  is  not  expected  to  increase  as  fast  as  in  the  Nation,  multistatc  or 
Basin;  after  1980  It  is  projected  to  increase  at  about  the  same  pace  as  in  these  other  areas. 

Employment  Civilian  employment  in  the  subregion  is  expected  to  grow  at  a  rate  of  slightly  more  than 
1  percent  per  year,  after  having  declined  to  2  percent  per  year  in  the  1950’s.  The  projected  growth  rate, 
however,  is  slower  than  the  rates  for  the  Nation,  multistate  and  Basin  areas. 

Employment  in  industries  serving  the  subregion  population,  i.e.,  residentiary  employment,  is 
expected  to  increase  faster  than  export  employ nrent.  Export  employ merit  is  expected  to  increase  at  a 
gradually  declining  rate  while  residentiary  employment  is  projected  to  rise  at  an  increasing  rate  from 
decade  to  decade.  Part  of  this  employment  growth  is  due  to  the  projected  growth  in  total  and  per  capita 


income. 

The  percent  decline  of  agricultural  (including  forestry  and  fisheries)  employment  in  the  1950’s 
accounted  for  more  than  the  total  employment  drop  in  the  subregion  during  that  decade.  Government, 
retail  trade  and  manufacturing  employment  all  increased  slightly  to  limit  the  decline  in  total 
employment.  Agriculture  is  projected  to  decline  still  further,  while  government,  retail  trade  and 
manufacturing  arc  projected  to  increase.  Services  are  expected  to  grow  very  rapidly,  replacing 
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Table  P-50 

Selected  Summary  Data, 
Subregion  1  —  Northeast  Minnesota 
(NPA  Code  1,  Map  Code  A) 


Unit 

1950 

I960 

1970 

1980 

1990 

2000 

2010 

2020 

Population . 

thousands 

133 

136 

120 

128 

149 

174 

201 

234 

Students . 

thousands 

— 

— 

— 

- 

- 

- 

- 

- 

Total,  excluding  students  . 

thousands 

138 

130 

119 

128 

149 

174 

- 

- 

Male . 

thousands 

72 

70 

60 

63 

74 

86 

- 

- 

Female . 

thousands 

66 

66 

60 

65 

76 

87 

- 

- 

Total,  15-69  yrs.  excl.  students . . 

thousands 

88 

81 

74 

77 

87 

103 

- 

- 

Male  . 

thousands 

46 

41 

37 

38 

43 

52 

- 

- 

Female  . 

thousands 

42 

40 

37 

39 

44 

52 

- 

- 

Total,  excluding  rural  farm . 

thousands 

84 

104 

91 

103 

129 

159 

187 

222 

Labor  Force: 

Total . 

thousands 

— 

45 

39 

42 

47 

55 

- 

- 

Male  . 

thousands 

- 

33 

28 

31 

34 

40 

- 

- 

Female . 

thousands 

- 

12 

11 

12 

13 

15 

- 

- 

Labor  Force  Participation  Rate: 

Total . 

percent 

- 

54.2 

52.4 

54.9 

54.4 

53.6 

- 

- 

Male  . 

percent 

- 

78.1 

75.9 

80.5 

79.3 

77.5 

- 

- 

Female  . 

percent 

- 

29.7 

28.9 

29.9 

29.8 

29.6 

- 

- 

Employment  (jobs): 

Total . 

thousands 

43 

35 

39 

43 

49 

55 

62 

70 

Export . 

thousands 

23 

17 

18 

19 

20 

20 

- 

- 

Residentiary . 

thousands 

20 

18 

21 

24 

20 

35 

— 

- 

Total  Employment  (persons) . 

thousands 

- 

- 

37 

41 

46 

52 

- 

- 

Unemployment  Rate . 

percent 

6.6 

10.0 

5.4 

2.5 

2.4 

5.4 

- 

- 

Personal  Income: 

Total . 

mil.  1960$ 

135 

194 

274 

399 

590 

897 

1,333 

1.939 

Wages  and  salaries . 

mil.  1960$ 

87 

126 

179 

261 

387 

589 

- 

— 

Other  income  . 

mil.  1960$ 

48 

68 

96 

138 

203 

308 

— 

- 

Per  capita  . 

1960$ 

976 

1,431 

2,296 

3,118 

3,952 

5.170 

6,635 

8.295 

Wages  and  salaries  per  employee  . . . 

1960$ 

2,035 

3,613 

4,623 

3.037 

7,965 

.0,695 

- 

- 

LEGEND 


Figure  P-24.  Upper  Mississippi  River  Basin  Economic  Subregion  1 


agriculture  as  tiie  largest  employer  by  1970.  By  1990  manufacturing  it  expected  to  become  the  second 
largest  employer.  Mining  is  the  only  other  industry  of  substantial  si/c  in  the  region,  accounting  for  9 
percent  ot  employment  in  I960.  Mining  is  expected  to  increase  gradually ,  although  the  rate  of  increase 
will  be  less  than  (he  rate  for  total  employment  in  the  subregion. 

The  combined  lumber  and  pulp  and  paper  products  industry  is  the  major  manufacturing  source  in 
the  area.  The  pulp  and  paper  products  industry  is  expected  to  increase  its  employment  and  surpass 
lumber  products  as  the  major  source  of  manufacturing  employment  by  1970.  Lumber  products,  on  the 
other  hand,  are  not  expected  to  increase  their  employment  after  1970. 

Noncommodity  employment  in  this  rural  region  has  been  increasing  as  a  proportion  of  total 
subregion  employment  as  local  markets  grow.  This  trend  is  projected  to  continue  even  though  it  is  nut 
expected  to  reach  the  share  noncommodity  employment  represents  in  the  Nation,  multistatc  or  Basin 
areas.  The  major  noncommudity  industries  arc  services,  retail  trade  and  government,  all  expected  to 
grow  more  rapidly  than  other  industries  in  tiie  subregion. 

2.4.1. 2  Northeast  Minnesota  Economic  Subregion  (NPA  Code  2,  Map  Code  B) 

Tire  Northwest  Minnesota  subregion  includes  seven  counties  in  Minnesota  and  one  county  in  South  Dakota.  The 
population  in  I960  was  112,000.  down  from  nearly  i20,000  in  1950.  As  shown  in  Table  P-5! ,  the  population  is 
expected  to  continue  to  decrease  until  1980,  then  begin  to  rise,  reaching  1 13,000  by  2020. 

(1)  Population  The  1950-60  population  decline  in  the  subregion  at  a  rate  of  more  than  0.5  percent  per 
year  was  the  most  rapid  of  all  subregions  in  the  Basin.  Tltc  decline  was  associated  with  the  rapid 
emigration  of  the  population  under  55  years  of  age.  With  no  large  urban  areas  in  the  subregion  which 
attracted  migrants,  rural  emigrants  were  lost  to  other  areas.  The  (low  of  migrants  out  of  the  subregion  is 
projected  to  continue  although,  after  19S0,  the  rate  of  emigration  will  be  less  than  the  natural  increase, 
permitting  the  population  to  grow*. 

(2)  Labor  Force  In  association  with  the  projected  population  loss  between  I960  and  1980,  the  labor 
force  is  also  expected  to  decline,  at  a  higher  pace  during  the  first  decade  than  in  the  second.  Between 
1980  and  1990,  even  though  the  population  is  projected  to  increase,  the  labor  force  is  expected  to 
decrease,  the  population  gain  in  this  decade  being  entirely  attributable  to  persons  younger  than  15  years 
of  age.  In  the  decade  of  the  1990’s  the  labor  force  is  expected  to  increase,  but  at  a  rate  about  one-third 
of  the  national,  multistatc  and  Basin  gains  for  this  decade. 

The  participation  of  the  total  population  in  the  labor  force  is  expected  to  remain  higher  in  the 
subregion  than  in  the  Nation  or  multistatc  area,  but  lower  than  in  tiie  total  Basin.  This  is  due  to  a  very 
high  labor  participation  rate  for  men,  women  exhibiting  less  labor  force  attachment  than  the  average  for 
the  Nation,  multistatc  and  total  Basin  area. 

(3)  Income  Personal  income  per  capita,  expected  to  increase  at  a  generally  faster  pace  than  in  the  Nation, 
multistatc  and  Basin  areas,  converges  toward  the  norms  for  these  areas,  however,  even  by  the  year  2020 
it  icadics  only  three-fourths  of  tiie  multistatc  area’s  per  capita  income,  the  lowest  of  any  of  tiie  Basin’s 
subregions.  Total  personal  income,  because  of  the  slow  growth  of  population,  is  expected  to  incicasc 
more  slowly  than  personal  income  in  the  Nation,  multistatc  and  Basin  areas. 

(4)  Employment  Civilian  employment  in  the  decade  of  the  I950’s  ran  counter  to  the  trend  of  population 
and  labor  force,  its  slight  increase,  however,  was  substantially  less  than  the  rate  for  the  total  Basin  area. 
Employment  and  labor  force  are  projected  to  increase  slightly  in  the  I960’s,  and  then  decline  slightly 
until  1990.  after  1990  employment  is  expected  to  resume  its  gradual  increase,  although  not  approaching 
the  rate  of  increase  for  the  Nation,  multistatc  or  Basin  areas.  Employment  in  industries  exporting  their 
goods  or  services  from  the  region  did  not  change  between  1950-60  but  is  expected  to  decline  slightly  in 
the  future.  Residentiary  employment,  as  in  the  past,  is  expected  to  continue  to  increase  gradually.  As  a 
result,  the  export  multiplier  (total  employment  divided  by  export  employment)  is  expected  to  increase, 
but  not  reach  the  level  of  the  total  Basin’s  export  multiplier. 

Agriculture  (including  forestry  and  fisheries)  is  the  major  employer  of  the  subregion,  accounting  for 
nearly  half  the  employment  in  1960.  While  agricultural  employment  is  expected  to  decline  in  the 
future,  it  will  still  be  the  largest  industry  by  the  turn  of  the  century,  giving  way  only  to  services 
thereat  ter.  By  2020,  agriculture  is  expected  to  employ  nearly  one-fifth  of  the  subregion’s  workers. 


Table  P-51 

Selected  Summary  Data, 
Subregion  2  —  Northwest  Minnesota 
(NPA  Code  2,  Map  Code  B) 


Unit 

•950 

mo 

1970 

I9S0 

1990 

2000 

2010 

2020 

Population . . . . ..... 

thousands 

119 

112 

99 

99 

102 

104 

109 

113 

Students . 

thousands 

— 

- 

- 

— 

— 

— 

— 

- 

Total,  excluding  students . 

thousands 

119 

112 

99 

99 

102 

104 

- 

- 

Male . 

thousands 

62 

57 

49 

48 

50 

51 

— 

- 

Female . 

thousands 

57 

55 

GO 

50 

52 

53 

— 

- 

Total,  15-69  yrs.  excl.  students . . 

thousands 

75 

€6 

61 

59 

58 

SI 

— 

— 

Male  . 

thousands 

39 

34 

30 

29 

28 

30 

— 

— 

Female . 

thousands 

36 

32 

31 

30 

30 

31 

— 

- 

Total,  excluding  rural  farm . 

thousands 

58 

64 

55 

59 

67 

74 

83 

91 

Labor  Force: 

Total . 

thousands 

— 

41 

36 

35 

34 

37 

— 

Male  . 

thousands 

— 

30 

25 

25 

24 

26 

— 

— 

Female  . 

thousands 

— 

11 

11 

11 

10 

11 

— 

— 

Labor  Force  Participation  Rate: 

Total . . . 

percent 

— 

60.1 

59.3 

60.2 

59.4 

59.9 

— 

- 

Male  . 

percent 

- 

86.1 

83.9 

86.3 

85.2 

85.2 

- 

- 

Female  . 

percent 

- 

33.1 

35.4 

35.4 

35.0 

35.5 

- 

- 

Employment  (jobs): 

Total . 

thousands 

35 

36 

36 

35 

35 

37 

33 

33 

Export . 

thousands 

20 

20 

19 

13 

17 

16 

— 

— 

Residentiary . 

thousands 

15 

15 

17 

18 

18 

21 

— 

— 

Total  Employment  (persons) . 

thousands 

- 

- 

34 

34 

33 

35 

- 

- 

Unemployment  Rate . 

petcent 

3.7 

6.1 

4.9 

4.9 

4.9 

4.9 

- 

- 

Personal  Income: 

Total . 

mil.  1960  S 

129 

153 

208 

270 

354 

497 

633 

901 

Wages  and  salaries . 

mil.  1960$ 

37 

100 

137 

178 

234 

328 

— 

— 

Other  income  . 

mil.  1960  S 

42 

52 

71 

92 

120 

169 

— 

- 

Per  capita  . 

1960S 

1,086 

1.366 

2,698 

2,725 

3,486 

4,774 

5,274 

7.976 

Wages  and  salaries  per  employee  . . . 

1960$ 

2,511 

2,828 

3,814 

5,054 

6,757 

8.970 

- 

- 

legend 

Boundary  of  Economic  Subrcgior.t 
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Mining,  wholesale  trade.  finance,  insurance.  ami  real  estate  together  employ  only  about  5  percent  of 
the  workers  currently  ami.  fcy  the  year  2020.  are  expected  to  account  for  about  9  percent. 
Manufacturing  industries  current's'  employ  very  few*  workers  in  the  subregion  and.  although  projected 
to  increase,  will  remain  a  small  employer,  the  food  and  related  products  industry  employs  more  than 
half  of  manufacturing  w  inkers  and  h  expecied  ro  continue  as  the  largest  manufacturing  employer. 

Services  and  government  are  expected  to  show  the  most  rapid  increases  in  the  future,  neatly 
doubling  by  the  year  2G10  and  representing  40  percent  of  the  total  employment  in  that  year.  Retail 
trade,  construction,  transportation,,  communications,  and  public  utilities  are  all  expected  to  increase  at 
about  the  same  rate  as  total  employment  in  the  area. 

2.4.1 .3  Southwest  Minnesota  Economic  Subregion  (NPA  Code  3,  Map  Code  C} 

Tire  Southwest  Minnesota  subregion  includes  nine  counties  in  Minnesota  and  one  county  in  South  Dakota,  "flic 
population  in  I960  amounted  to  162.000.  a  small  decline  from  the  1950  level.  As  shown  in  Table  t’-S2,  population 
in  this  rural  area  is  expected  to  decline  further  in  the  (960's  and  then  begin  to  increase,  regaining  the  I960  level  in 
sire  19S0's  and  increasing  to  more  than  200.000  by  the  year  2020. 

(1)  Population  In  the  1950's,  population  declined  slowly,  at  0.1  percent  annually,  compared  with 
increases  of  1  to  2  percent  annually  in  tire  national,  muhistate  and  Basin  areas.  In  the  19(H)  decade, 
population  is  projected  to  decline  by  nearly  1  percent  annually,  compared  with  a  1.-1  annual  percent 
increase  in  the  Basin  and  Nation.  After  1970.  the  subittgion's  population  is  expected  to  increase  at  a  rate 
between  a  05  and  1  percent  annually,  well  below  the  national,  muitistatc  and  Basin  growth  rates.  The 
slaw  growth  in  population  projected  for  the  subregion  will  be  accompanied  by  emigration,  especially  of 
persons  between  15  and  35  years  old. 

(2)  Labor  Force  -  The  labor  force  is  also  expected  to  decline  during  the  I960’s  -  at  an  annual  rate  of  1 
percent.  After  I9?v  however,  the  labor  force  is  expected  :o  increase,  although  at  half  the  rate  expected 
for  the  Nation,  muitistatc  and  Basin  areas.  The  proportion  of  persons  in  tire  labor  force  vs  very  dose  to 
the  national,  muhistate  and  Basin  levels  and  this  is  not  expected  to  change  in  tire  future.  Men,  partly  as 
a  result  of  the  rural  nature  of  the  subregion,  tend  to  have  a  greater  attachment  to  the  labor  force,  and 
women  less  attachment  relative  ro  the  Nation,  muhistate.  and  Basin  areas. 

(3)  Income  -•  The  agricultural  base  of  the  subregion  is  also  reflected  in  personal  income  trends.  Personal 
income  per  capita  has  been  about:  two-thirds  the  level  of  the  muhistate  region  and  a  smaller  proportion 
relative  to  the  Basin.  As  the  region  loses  agriculture  and  attracts  higher  wage  industries,  per  capita 
income  is  projected  to  grow  at  a  slightly  faster  pace  than  in  the  Nation,  muhistate  or  Basin  areas. 
However,  even  by  the  year  2020.  it  is  expected  to  be  only  about  SO  percent  of  the  muitistatc,  national 
and  Basin  levels.  Because  of  the  slow  growth  in  population  and  employment,  total  personal  income  in 
the  region  is  expected  to  grow  at  a  slower  rate  than  in  the  Nation,  muhistate.  and  Easiu  arccs. 

(4)  Employment  -  Civilian  employment,  after  declining  slightly  in  tire  !950’s,  is  expected  to  increase  at  a 
slow  pace  to  2020.  but  it  is  not  likely  to  reach  the  rates  of  the  Nation,  muitistatc  or  Basil*  areas.  By 
2020,  employment  is  projected  to  approach  70,000,  about  one-third  above  the  1960  level. 

Employment  in  export  industries,  which  tend  to  sell  their  product  or  services  primarily  outside  tlte 
region,  decreased  in  the  1950's  and  is  expected  to  decline  further  in  the  future.  Employment  in 
residentiary  industries-those  that  tend  to  serve  the  inhabitants  of  tire  regien-also  declined  in  the 
5950-60  period:  this  trend  is  expected  to  reverse  direction  in  the  projected  periods;  increasing  slowly  in 
the  early  decades  but  picking  up  speed  in  the  later  decades.  However,  export  employment,  perhaps, 
because  of  relatively  low  wages  is  not  expected  to  generate  as  much  residentiary'  employment  in  the 
subregion  as  it  does  in  the  total  Basin. 

Agriculture  is  tlte  region's  major  industry,  employing  nearly  half  the  workers  in  the  area  in  I960. 
Although  agricultural  employment  has  declined  from  1950  and  is  expected  to  continue  tins  trend,  it  is 
expected  to  remain  tlte  second  largest  employer  in  2020-losing  its  primary  position  to  services  by  the 
turn  of  the  century.  Manufacturing  employs  a  relatively  small  proportion  of  the  region’s  workers  and  is 
expected  to  continue  at  this  share.  Food  and  kindred  products  is  the  major  manufacturing  industry, 
employing  about  three-fourths  of  the  manufacturing  workers.  The  food  industry,  while  not  expected  to 
grow  rapidly,  is  still  projected  to  account  for  more  than  half  the  manufacturing  activity  in  the  area  by 
the  year  2000.  Mining  is  a  small  proportion  of  the  region’s  cmploymcnt-lcss  than  1  percent-and  L 
expected  to  continue  at  this  share. 


Table  P-52 

Selected  Summary  Data. 
Subregion  3  —  Southwest  Minnesota 
(NPA  Code  3,  Map  Code  G) 


Unit 

1910 

mo 

1970 

!9S0 

1990 

2000 

2010 

2020 

Population . , . 

thousands 

165 

163 

148 

153 

167 

174 

192 

209 

Students . . . 

thousands 

- 

- 

- 

— 

— 

— 

— 

— 

Total,  excluding  students . 

thousands 

165 

163 

148 

153 

167 

174 

- 

- 

Male . . . 

thousands 

85 

82 

73 

75 

81 

85 

- 

— 

Female . 

thousands 

80 

80 

75 

78 

86 

89 

— 

— 

Total,  15-69  yrs.  ex  cl.  students . , 

thousands 

106 

96 

90 

92 

96 

103 

— 

- 

Mate  . 

thousands 

55 

48 

44 

44 

47 

50 

- 

— 

Female  . 

thousands 

oi 

47 

46 

47 

SO 

53 

— 

— 

Total,  excluding  rural  farm . 

thousands 

81 

91 

84 

101 

122 

133 

155 

176 

Labor  Force: 

Total . 

thousands 

— 

59 

54 

55 

58 

62 

— 

— 

Male  . . 

thousands 

— 

44 

37 

39 

40 

43 

— 

- 

Female . . 

thousands 

— 

15 

1C 

17 

17 

19 

— 

— 

Labor  Force  Participation  Rate: 

Total . 

f>ercent 

_ 

60.1 

595 

60.5 

595 

60.4 

Male  . . 

pcrcenl 

— 

88.0 

84.7 

87.1 

86.2 

86.5 

— 

— 

Female  . 

percent 

- 

31.7 

36.2 

35.4 

35.1 

35.5 

- 

- 

Employment  (jobs): 

Total . . . 

thousands 

52 

51 

52 

54 

56 

60 

65 

69 

Export . 

thousands 

30 

30 

29 

28 

26 

25 

— 

Residentiary . 

thousands 

22 

22 

23 

26 

30 

35 

— 

- 

Total  Employment  (persons) . 

thousands 

- 

- 

49 

51 

53 

57 

- 

- 

Unemployment  Rate . 

percent 

2.2 

5.0 

8.1 

8.0 

8.0 

8.0 

- 

- 

Personal  Income: 

Total . 

mil.  1960  S 

236 

248 

328 

447 

C18 

883 

1.277 

1.774 

Wages  and  salaries . 

mil.  1960  S 

164 

162 

215 

295 

409 

587 

— 

— 

Other  income . . . 

mil.  1960S 

72 

86 

112 

152 

209 

297 

- 

— 

Per  capita  . 

1960  S 

1.430 

1,524 

2,219 

2.924 

3.707 

5.074 

6.660 

8.508 

Wages  and  salaries  per  employee  . . . 

19605 

3.122 

3,170 

4,158 

5.509 

7.337 

9,775 

- 

- 
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Figure  P-26.  Upper  Mississippi  River  Basin  Economic  Subregion  3. 
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Among  the  noucommodity  industries,  retail  trade  is  now  the  largest  employer,  with  more  than  10 
percent  of  the  total  employment  in  1960;  it  is  expected  to  retain  this  share  to  the  year  2020.  Services 
and  government,  however  are  the  fastest  growing  industries  in  the  area.  Both  industries  arc  expected  to 
double  employment  between  I960  and  2020;  services  increasing  from  one-sixth  to  one-third  of  ihe 
workers,  and  government  from  about  5  to  10  percent  of  employment.  Wholesale  trade,  construction, 
transportation,  communications,  public  utilities,  finance,  insurance  and  real  estate  ^individually  are  small 
proportions  of  the  region's  employment  and  together  account  for  about  15  percent  of  employment -a 
share  not  expected  to  change  in  2020. 

2.4.2  TSie  Major  Economic  Subregions 

The  fact  that  population  concentration,  retail  market  area  centers,  and  wholesale  market  area  centers  tend  to 
coincide  provides  a  basic  justification  for  concluding  that  economic  subregions  can  be  delineated,  which  are 
approximately  consistent  with  the  following-criteria: 

( 1 )  Boundaries  should  not  divide  or  border  concentrations  oi  population  and  productive  activity.* 

(2)  Each  subregion  should  contain  its  own  retail  trade  market  areas. 

(3)  Each  subregion  should  contain  its  own  wholesale  trade  market  areas. 

(4)  Each  subregion  should  contain  its  own  labor  market  areas. 

Consistency  among  these  criteria  is  based  upon  the  assumption  that  the  observed  nodal  characteristics  cf  the 
geographical  distribution  of  economic  activity  and  population  imply  that  the  economic  decisions  of  individuals  are, 
m  fact,  significantly  influenced  by  the  material  and  time  costs  of  overcoming  distances,  and  that  business  firms  arc 
similarly  influenced  by  the  influence  of  transp  station  service  cost  (of  both  outputs  and  inputs)  on  the  total  cost  of 
die  product  or  service  they  arc  selling.  If  this  u-^imption  is  correct,  then  a  set  of  regions  consistent  witli  the  second 
through  the  foLrtli  criteria  should  also  be  consistent  with  the  first  criterion.  The  following  economic  profiles  consist 
ot  a  brief  discussion  of  data  and  projections  for  each  of  die  eight  major  economic  subregions  in  the  Basin.  The 
format  is  consistent  with  the  economic  profiles  by  plan  area  included  in  Section  1.  That  is.  the  discussion  centers  on 
the  variables  of  population,  labor  force,  employment,  and  income. 

2.4.2.1  Minneapolis-St.  Paul  Economic  Subregion  (NPA  Code  4,  Map  Code  I) 

The  Minneapolis-St.  Paul  subregion  comprises  39  counties  in  the  Southeastern  part  of  Minnesota  and  three 
counties  m  the  west-central  portion  '  Wisconsin.  Although  many  of  these  counties  are  predominantly  rural,  the 
metropolitan  complex  of  Minneapolis  and  St.  Pan!  dominates  the  area’s  economy.  As  shown  in  Table  P-53,  the 
population  in  this  region  was  approaching  two  and  one  half  million  in  1960,  and  is  expected  to  be  nearly  5  million 
persons  by  the  year  2000.  The  6.6  million  population  projected  for  2020  represents  a  2.7-fold  increase  over  the 
IV00  level  and  is  second  only  to  the  Milwaukee  subregion  in  terms  of  rate  of  population  change  over  the  1960  -2020 
period. 

(1)  Population  -  In  the  1950-60  decade,  population  increased  by  more  than  300,000;  tiiis  1.8  percent 
annual  increase  was  the  same  as  in  the  Nation  and  higher  than  in  tiic  muliistate  and  Basin  areas.  The 
growth  was  caused  mostly  by  natural  increase,  immigration  accounting  for  only  one  out  of  eight  new 
persons  m  the  area.  During  the  1960-80  period  population  is  expected  to  increase  at  a  faster  rate  than 
in  the  Nation,  multistatc  or  Basin  a;cas,  with  immigration  still  accounting  for  a  small  proportion  of  the 
increase.  Between  19S0  and  2000.  however,  the  migration  flow  is  expected  to  reverse,  so  tiiat  tiie 
region’s  population  growth  is  expected  to  slow  down  to  approximately  the  rates  for  the  Nation, 
multistatc  and  Basin  areas. 

(2)  Laboi  Eorce  -  Associated  with  t'  :  population  increases,  labor  force  is  expected  to  increase  somewhat 
faster  man  m  the  Nation,  multistatc  and  Basin  areas  between  1960  and  1990,  but  at  a  slower  pace 
thereafter.  Some  of  the  relatively  rapid  labor  force  increase  in  the  subrcgic,*  Is  attributable  to  the 
relatively  high  labor  participation  of  both  men  and  women  in  the  subregion. 

(3)  Income  -  Per  capita  personal  income  in  the  subregion  lias  been  slightly  higher  that:  1.:  the  Nation  but 
lower  than  in  the  multistatc  and  Basin  areas  and  is  expected  to  increase  at  annual  rates  close  to  those  for 
the  three  areas  thioughout  the  projected  period.  The  level  of  per  capita  income  in  the  region,  is  not 
expected  (o  reach  the  national  or  multistatc  level  by  2020,  although  it  passes  the  Basin  level  by  the  year 
2010. 

'This  is  nol  meant  to  imply  that  u  continuum  of  densely  populated  areas  may  not  exist  on  the  border  ot  a  subregion  See  Figure  P-3. 
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Table  P-53 

Selected  Summary  Data, 
Subregion  4  -  Minneapolis-St.  Paul 
{NPA  Cod'i  4,  Map  Code  !) 


mm  Boundary  of  Economic  Subregions 
VI  Economic  Subregions 
A  Partial  Economic  Subregions 
£  Regional  Trade  Centers 
s  Suoregional  Trade  Centers 


(4)  Employment  -  Civilian  employment  in  the  subregion  increased  at  nearly  twice  the  nation,  multistage 
and  Basin  area  pace  during  the  1950-60  period,  but  is  not  expected  to  maintain  this  difference.  The 
annual  rate  of  employment  inci-ese  in  the  region  is  expected  to  be  about  1.6  percent,  approaching  1.9 
million  jobs  by  the  year  2000,  compared  with  a  million  in  i960. 

Industries  exporting  their  goods  or  services  from  the  area  increased  their  employment  in  the  1950’s 
and  are  expected  to  continue  to  grow,  although  at  a  slower  pace.  The  number  of  workers  in  industries 
serving  the  arca-rcsidcntiary-also  grew  more  rapidiy  than  in  the  total  Basin,  but  is  expected  to  increase 
at  about  the  same  rate  as  the  Basin  in  the  total  1960-2000  period.  Export  employment  lias  generated 
more  residentiary  employment  in  the  subregion  than  in  the  total  Basin  and  is  expected  to  continue  this 
relationship  through  the  end  of  this  century. 

Manufacturing,  in  1950.  represented  the  largest  employer  of  the  siu.egion’s  workers,  and  was  a 
close  second  to  services  in  1960.  By  the  year  2020  manufacturing  is  still  expected  to  be  the  second 
largest  employer,  although  it  is  projected  to  grow  at  a  slower  rate  than  total  employment.  The  food  find 
kindred  products  industry  in  1960  was  the  largest  manufacturing  activity  in  the  subregion  but  is 
expected  to  lose  its  primary  place  to  electrical  machinery  and  equipment  manufacturers  by  1990  and 
lose  its  second  place  to  the  nonelectric  machinery  and  equipment  manufacturers  by  the  year  2000.  The 
electric  and  nonelectric  machinery  manufacturers  ranked  fourth  and  second  respectively,  in  1960.  Other 
large  manufacturing  industries  in  (ite  region  in  1960  were  printing  and  publishing,  instrument  and 
related  products,  and  fabricated  metals  manufacturing.  The  pulp  and  paper  products  industry  also  was  a 
large  employer  in  the  subregion  in  1960.  The  composition  of  the  manufacturing  sector,  with  the 
exceptions  noted  above,  is  expected  to  remain  about  the  same  by  the  turn  of  the  century.  Agriculture, 
which  in  1950  employed  more  than  18  percent  of  the  subregion’s  workers  declined  by  one-third  by 
l‘>60,  to  employ  only  one  out  of  ten  workers.  By  2000,  the  industry  is  expected  to  lose  another  40 
percent  of  its  workers  and  would  employ  less  than  4  percent  of  the  area’s  workers.  Mining  is  expected 
to  continue  in  a  secondary  role  through  tiie  projected  period,  never  to  represent  as  much  as  1  percent  of 
the  area’s  workers. 

In  the  noncommodity  sector,  construction  and  wholesale  trade  are  expected  to  grow  at  about  the 
same  rate  of  total  employment  in  the  subregion,  individually  not  rising  above  7  percent  of  the  regional 
employment.  Transportation,  communications,  and  public  utilities  are  expected  to  decline  rapidly  as  a 
percent  of  total  subregion  employment  while  remaining  constant  in  terms  of  the  number  employed. 
Retail  trade  is  expected  to  decline  slowly  as  a  share  of  regional  employment  but  may  increase  in 
absolute  terms. 

Services,  finance,  insurance  and  real  estate,  and  government  are  expected  to  increase  rapidly,  both  in 
absolute  terms  and  iu  their  share  of  employment;  the  latter  two  sectors  will  more  than  double  their 
share  of  employment,  while  tripling  and  quadrupling  in  absolute  terms  by  the  year  2020. 

2.4.2.2  Eau  Claire  Economic  Subregion  {NPA  Code  5,  Map  Code  II) 

The  Eau  Claire  subregion  includes  26  counties  in  the  Northwestern  portion  of  Wisconsin  and  three  counties  in 
Eastern  Minnesota. 

(1)  Population  -  The  1960  population  of  the  subregion  was  820,000,  a  small  increase  from  the  1950  level. 
As  shown  in  Tabic  P-54,  the  population  is  expected  to  increase  at  a  faster  rate  in  the  future,  reaching,  in 
the  year  2020,  over  1.8  million,  I  million  more  persons  than  in  1960.  Annual  increases  of  population  in 
the  subregion  are  projected  to  be  at  about  the  same  rale  as  in  the  Nation,  multistatc,  and  Basin  areas  in 
the  1960-70  decade  and  at  a  somewhat  faster  rate  in  later  decades.  The  population  increases  arc 
expected  to  continue  to  be  accompanied  by  emigration,  although  at  a  reduced  rate  from  that 
experienced  in  earlier  decades.  Also  a  smaller  portion  of  the  emigrants  is  expected  to  be  between  15  and 
34  years  of  age  than  was  the  case  in  the  I950’s. 

(2)  Labor  Force  -  The  labor  force  of  the  area  is  expected  to  increase  at  about  the  same  pace  as  in  the 
Nation,  multistatc  and  Basin  areas.  As  in  other  highly  rural  areas,  men  are  expected  to  continue  to  have 
a  higher  labor  participation  rate  in  the  subregion  than  in  both  the  Nation  and  the  multistate  area; 
women,  even  though  showing  a  lower  labor  force  participation  than  in  the  Nation,  multistatc  and  Basin 
areas,  are  not  projected  to  increase  their  labor  participation  rate  in  the  subregion,  as  employment 
opportunities  arc  expected  to  be  limited. 

(3)  Income  -  Personal  income  per  capita  is  expected  to  increase  at  a  more  rapid  rate  than  in  the  Nation, 
multistatc,  and  Basin  areas  in  the  future,  as  it  has  in  the  past.  Per  capita  income  is  expected  to  reach 


Table  P-54 

Selected  Summary*  Data, 
Subregion  5  —  Eau  Claire 
(NPA  Code  5,  Map  Code  II) 


Unit 

1950 

1960 

1970 

1980 

1990 

2000 

2010 

2020 

Population . 

thousands 

803 

820 

936 

1,052 

1,248 

1,392 

1,601 

1,818 

Students . 

thousands 

6 

9 

22 

30 

34 

33 

— 

— 

Total,  excluding  students . 

thousands 

797 

811 

914 

1,022 

1,214 

1,354 

- 

- 

Male . .  . .  . 

thousands 

407 

406 

452 

503 

599 

669 

— 

— 

Female . 

thousands 

262 

241 

273 

301 

346 

393 

- 

- 

Total,  15-69  yrs.  exd.  students  . 

thousands 

513 

483 

554 

613 

702 

795 

- 

— 

Male . 

thousands 

390 

405 

463 

519 

615 

685 

— 

- 

Female . 

thousands 

251 

243 

281 

312 

356 

402 

- 

- 

Total,  excluding  rural  farm . 

thousands 

510 

594 

743 

892 

1,106 

1.’.*67 

1,493 

1.726 

Labor  Force: 

Total  . 

thousands 

- 

300 

315 

355 

406 

461 

- 

- 

Male . 

thousands 

- 

212 

220 

248 

284 

322 

- 

- 

Female . 

thousands 

— 

88 

95 

107 

122 

139 

— 

— 

Labor  Force  Participation  Rate: 

Total  . 

percent 

- 

59.2 

56.8 

57.9 

57.8 

58.0 

— 

- 

Male . 

percent 

C3.6 

80.6 

82.5 

81.9 

82.0 

— 

- 

Female . 

percent 

- 

34.5 

33.7 

34.2 

34.3 

34.4 

- 

- 

Employment  (jobs): 

Total  . 

thousands 

277 

273 

315 

358 

4i0 

464 

534 

604 

Export  . 

thousands 

157 

142 

150 

160 

170 

186 

— 

— 

Residentiary . 

thousands 

120 

131 

164 

198 

240 

278 

— 

— 

Total  Employment  (persons) . 

thousands 

- 

- 

302 

340 

C89 

441 

- 

- 

Unemployment  Rate  . 

percent 

3.6 

4.9 

4.1 

4.1 

41 

4.3 

- 

- 

Personal  Income: 

Total  . 

mil.  1960$ 

1,079 

1,399 

2,205 

3,320 

4,998 

7,491 

11,189 

16,071 

Wages  and  salaries . 

mil.  1960$ 

764 

953 

1,502 

2,238 

3,373 

5,071 

— 

— 

Other  income . 

mil.  1960$ 

315 

446 

704 

1,082 

1,624 

2,420 

— 

— 

Per  capita  . 

1960$ 

1,344 

1,706 

2,356 

3,157 

4,005 

5,380 

6,987 

8,828 

Wages  and  salaries  per  employes  .  .  . 

1960$ 

2,759 

3,492 

4,774 

6,247 

8,232 

10,925 

- 

- 

Figure  P-28.  Upper  Mississippi  River  Basin  Economic  Subregion  5. 


over  $S.SOO  by  the  year  2020.  w!»en  il  will  be  about  85  percent  of  the  multistate  level,  increasing  from 
Si. 700  or  75  percent  of  the  multistate  level  in  1960.  Total  personal  income  is  expected  *o  increase  at 
approximately  tire  same  rates  as  the  totals  for  the  Nation,  multistate,  and  Basin  areas  after  1970. 

(4)  l-.niphiyment  -  Civilian  employment  in  the  subregion  declined  slightly  in  the  1950’sbut  is  expected  to 
reverse  this  rrend  in  the  projected  period,  increasing  within  a  range  of  1.2  to  1.4  percent  per  year 
between  I960  and  2020:  this  is  at  a  slightly  lower  pace  slian  the  rate  of  employment  change  in  the  Basin 
area  and  Nation. 

Employment  in  export  industries-those  selling  primarily  outside  the  subregion-is  expected  to 
increase  at  a  slower  rate  than  export  employment  in  the  total  Basin  area  and  also  slower  than 
residentiary  employment  within  the  subregion.  Thus,  although  tlie  decline  in  the  export  industries’ 
share  of  subregional  employment  is  expected  to  continue,  it  will  generate  rising  personal  incomes  and 
more  demand  for  gor-ds  and  services  within  the  subregion  itself. 

Agriculture,  including  forestry’  end  fisheries,  is  the  major  employer  in  the  subregion,  accounting  for 
one  of  every  four  workers  in  1960,  a  drop  from  its  share  of  40  percent  in  1950.  By  1990,  however,  the 
industry  ts  expected  to  r.*se  its  primary  rank  to  both  services  and  manufacturing,  and  by  the  year  2020, 
is  projected  to  represent  only  6  percent  of  the  subregion’s  workers,  the  sixth  ranking  industry  in  the 
area. 

Manufacturing  ts  expected  to  be  the  second  largest  employer  in  the  subregion  by  1970,  and  is 
expected  rc  hold  that  position  in  future  decades.  Pulp  and  paper  products  was  the  largest  of  the 
manufacturing  industries  in  I960,  but  it  is  expected  to  decline  in  the  1960-  70  period,  losing  its  rank  to 
both  food  and  kindicd  products  and  nonelectric  machinery  manufacturing  by  i970.  At  the  turn  of  the 
century,  rubber  and  plastic  products  manufacturing,  which  increased  rapidly  in  the  1950’s  and  is 
expected  to  continue  this  rise,  looms  as  the  largest  manufacturing  employer  in  the  subregion,  followed 
by  nonelectric  machinery,  pulp  and  paper  products,  which  increases  again  after  1970,  and  food 
products  which  is  not  expected  to  increase  in  the  projected  period.  Mining  represents  a  small  share  of 
employment  in  the  subregion  and  L  not  expected  to  change  in  the  projected  decades. 

Of  tire  nonconrmodity  industries,  services  aw!  government  account  for  the  nujor  growth  in 
employment  during  the  projected  period:  services  becoming  the  largest  single  employer  in  197C. 
Finance,  insurance  and  real  estate  is  also  expected  to  increase  rapidly,  more  than  tripling  its  2.5  percent 
slate  cf  I960  employment  by  the  year  2020.  Wholesale  and  retail  trade  and  construction  are  expected 
to  maintain  a  steady  share  of  regional  employment  and  transporiation-ccmmunicalions  and  public 
utilities  a  declining  share,  although  all  arc  expected  to  increase  employment  in  absolute  terms. 

2.4.2.3  Des  Moines-Fort  Dodge  Economic  Subregion  (NPA  Code  6,  Map  Code  111) 

lire  I>es  Motnes-Ft.  Dodge  subregion  includes  53  counties  situated  in  tire  farmlands  of  central  Iowa,  six  of  w  x:h 
are  not  located  in  any  of  the  Basin  plan  areas. 

(1)  Population  -  The  !  >»0  population  was  about  1.4  million;  it  is  expected  to  increase  to  more  than  2 A 
million  by  the  end  of  the  century  and  approach  3.3  million  by  the  year  2020.  In  the  1950-60  period, 
the  population  rose  very  slightly.  In  the  projected  decades  the  approximate  13  percent  annua!  rate  of 
population  growth  is  expected  to  be  about  the  same  as  tile  multistage  area  and  somewhat  less  than  the 
rates  for  the  Nation  and  Basin  area.  Tlie  slow  growth  of  tire  !950’s  was  accompanied  by  substantial 
emigration-more  than  one-tenth  of  the  1950  population.  Net  emigration  is  expected  to  stop  virtually  in 
the  1960's  and  their  to  be  reversed  in  tlie  1970-S0  period.  After  1980,  emigrants  arc  again  expected  to 
outnumber  people  moving  into  the  subregion,  although  a  smaller  proportion  of  the  emigrants  are 
expected  to  be  between  the  ages  of  15  and  34  than  in  the  1950’s,  when  this  age  group  represented  haif 
the  migrants. 

(2)  Labor  Force  -  The  labor  force  is  expected  to  increase  by  some  60  percent  between  1960  and  2000.  less 
than  the  national,  multistate  and  total  Basr.  changes  in  the  same  period.  The  percent  of  population  in 
the  labor  force  follows  *he  same  pattern  exhibited  by  other  agricultural  areas,  a  relatively  high 
proportion  of  men  and  low  proportion  of  women  being  in  the  labor  force.  These  relative  labor 
participation  rates  are  expected  to  continue  to  the  turn  of  the  century’. 

(3)  Personal  Income  -  Personal  income  per  capita  is  expected  to  increase  at  about  the  same  rale  as  in  the 
Nation  and  multistate  area,  although  faster  than  in  the  total  Basin  area.  As  higher  wage  industries 
replace  agriculture  in  tlie  subicgion.  per  capita  income  is  expected  to  move  close  to  the  national. 


Table  P-5S 


Selected  Summary  Data, 
Subregion  6  —  Des  Muines-Ft.  Dodge 
(NPA  Code  6,  Map  Code  ill) 


Unit 

1950 

I960 

1970 

1980 

1990 

2000 

2010 

2020 

Population . 

thousands 

1.336 

1.389 

1394 

1,840 

2.151 

2.443 

2.852 

3.272 

Students . 

thousands 

19 

21 

41 

54 

61 

69 

- 

- 

Total,  excluding  students  . 

thousands 

1.317 

1.363 

1.553 

1.786 

2.090 

2.379 

- 

- 

Male . 

thousands 

655 

669 

754 

874 

1.028 

1.174 

- 

Female . . . 

thousands 

663 

699 

739 

913 

1.062 

1.206 

- 

Total.  15-69  yrs.  exd.  students . . 

thousands 

870 

831 

952 

1.100 

1.257 

1.437 

- 

- 

Male . 

thousands 

429 

402 

402 

538 

619 

710 

- 

- 

Female . 

thousands 

441 

429 

ago 

562 

638 

726 

- 

- 

Total,  excluding  rural  farm . 

thousands 

933 

1,052 

1,293 

1380 

1.928 

2.256 

2.672 

3,105 

Labor  Force: 

Total . 

thousands 

- 

526 

563 

648 

747 

357 

- 

Male  . 

thousands 

— 

369 

393 

452 

522 

600 

- 

Female  . 

thousands 

- 

158 

170 

196 

225 

257 

- 

- 

Labor  Force  Participation  Rate: 

Total . 

percent 

60.3 

59.1 

583 

593 

59.7 

- 

— 

Male . 

percent 

- 

86.4 

85.1 

84.2 

84.4 

84.5 

- 

- 

Femde  . . 

percent 

- 

35.3 

34.6 

343 

35.3 

35.4 

— 

— 

Employment  {jobs}: 

Total . 

thousands 

492 

490 

589 

656 

755 

863 

1.001 

1.148 

Export . 

thousands 

232 

227 

250 

272 

293 

318 

- 

- 

Residentiary . 

thousands 

2G0 

264 

319 

384 

463 

546 

- 

- 

Total  Employment  (persons) . 

thousands 

- 

- 

541 

623 

717 

820 

— 

— 

Unemployment  Rate . 

percent 

13 

3.2 

33 

33 

4.0 

43 

- 

- 

Personal  Income: 

Total . 

mil.  1960  S 

2377 

2355 

4,480 

6.696 

9314 

14.672 

21.862 

31.243 

Wages  and  salaries . 

mil.  1960$ 

1.727 

1303 

2384 

4.466 

6.622 

9.830 

- 

- 

Other  income  . 

mil.  1960S 

650 

953 

1.496 

2.230 

3.291 

4342 

- 

- 

Per  capita . 

1960$ 

1.780 

2,055 

2.810 

3,639 

4.609 

5392 

7.666 

9.550 

Wages  and  salaries  per  employee  ... 

1960  S 

3.511 

3380 

5341 

6.806 

8.769 

11385 

- 

- 
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multistate  and  Basin  levels  by  the  year  2020.  Total  pctsonal  income  is  expected  to  rise  at  about  the 
same  rate  as  in  the  multistate  and  Basin  areas,  and  somewhat  less  than  in  the  Nation  between  I960  and 
2020. 

(4)  Employment  -  As  shown  in  Table  P-55,  civilian  employment  in  the  subregion  is  expected  to  reverse  its 
decline  of  the  1950-60  period,  more  than  doubling,  from  490  thousand  to  1.1  million,  between 
1 960-  2020.  This  is  about  the  same  rate  of  growth  as  in  the  multistate  but  slower  than  in  the  Nation  or 
Basin  areas. 

Employment  in  industries  exporting  their  goods  or  services  front  the  area  decreased  in  the  1950's, 
but  is  expected  to  reverse  this  trend  in  future  decades.  Residentiary  employment  is  expected  to  increase 
at  about  twice  the-  rate  of  export  employment  in  the  subregion  between  I960  and  2000,  about  the  same 
relationship  as  in  the  total  Basin.  By  the  turn  of  the  century  it  is  expected  that  there  will  be  nearly  two 
rcs:dentiary  industry  employees  for  ever)'  export  industry  worker,  a  rise  from  the  one  to  one  ratio  in 
1950  and  1960. 

Agriculture  in  1950  was  the  largest  cinnlovcr  of  the  subregion,  engaging  60  percent  more  workers 
than  its  nearest  rival,  services.  In  the  1950-60  period,  agriculture  declined  by  one-fifth,  bringing  It  to  a 
level  of  employment  about  the  same  as  services.  Agriculture  is  projected  to  decline  further,  while  the 
other  industries  arc  increasing,  so  that  by  1970  it  is  expected  to  rank  second  in  employment,  fifth  by 
the  year  1000,  and  sixth  by  the  year  2020;  decreasing  from  employing  nearly  one-third  to 
one-twentieth  of  the  subregion's  workers  between  1950  to  2020. 

Manufacturing  is  expected  to  retain  about  one-seventh  of  the  subregion’s  workers  through  the 
projected  period.  In  the  1950-60  period,  manufacturers  of  nonelectric  machinery  replaced  the  food 
manufacturing  industry  as  the  major  manufacturing  employer.  Electrical  equipment,  (he  third  largest 
manufacturing  employer,  experienced  a  rapid  increase  in  the  1950's,  and  by  19S0  this  is  expected  to  be 
the  largest  manufacturing  industry  in  the  area.  Electronics  manufacturers  in  the  Des  Moines 
metropolitan  area  account  for  much  of  this  employment.  The  one  other  industry'  employing  a  large  and 
growing  portion  of  manufacturing  workers  is  the  fabricated  metals  industry'.  Mining  employs  few 
workers  in  the  subregion  and  is  not  expected  to  gain  employment  through  the  years.  Retail  trade 
employed  about  one-seventh  of  the  total  workers  in  the  subregion  in  I960,  and  although  the  industry'  is 
expected  to  double  its  employment  between  i960  and  2020,  its  share  of  regional  employment  declines 
slightly.  Services  employment  is  expected  to  increase  its  I960  level  three  and  half  times  by  the  year 
2020,  rising  from  22  to  38  percent  of  total  employment.  Government,  which  is  expected  to  increase  by 
a  factor  of  6  during  ibis  interval,  rises  from  4  to  1 1  percent  of  total  employment. 

Finance,  insurance,  and  real  estate  is  also  expected  to  increase  its  shire  of  the  subregion’s 
employment  in  the  projected  period,  more  than  tripling  its  I960  employment  oy  2020.  Construction  is 
expected  to  double  in  the  same  period,  about  the  same  growth  as  for  total  employment.  Wholesale  trade 
and  iransporlation-comnmnications-public  utilities  arc  projected  to  grow  slowly,  the  latter  group  having 
about  the  same  amount  of  employees  in  2020  as  in  I960.  Both  sectors  are  expected  to  decline  as  a  share 
of  employment  during  the  projected  period. 

2.4.2.4  Davenport-Rock  Island-Moline  Economic  Subregion  (NPA  Cede  7,  Map  Code  IV} 

The  Davenport-Rock  Island-Moline  subregion,  straddling  the  Mississippi  River,  includes  23  counties  in  eastern 
Iowa,  four  counties  in  Southwest  Wisconsin,  and  I !  counties  in  Northwest  Illinois.  In  addition  to  the 
Davenport-Rock  island-Mclinc  metropolitan  area,  the  subregion  contains  two  other  metropolitan  areas.  Cedar 
Rapids  and  Dubuque,  Iowa. 

(1)  Population  -  The  regional  population  in  1960  was  over  1.4  million  persons,  10  percent  above  the  1950 
level.  As  shown  in  Table  P-56,  the  population  is  projected  to  continue  rising,  passing  2.5  million  at  the 
turn  of  the  century  and  approaching  4  million  by'  the  year  2020.  The  population  growth  in  the  I960’s  is 
projected  at  about  I  percent  annually,  less  than  that  for  (he  Na(ion,  mu!(ista(c,  or  to(al  Basin  areas. 
Between  3970  and  2000.  popularion  in  die  subregion  is  cxpcc(ed  to  grow  at  about  the  same  rate  as  the 
Nation  and  Basin  area  and  faster  than  (he  multistate  area.  In  spite  of  the  population  growth  in  tire 
1950-60  period,  the  area  showed  a  net  emigration.  Between  1960  and  1970  the  area  is  expected  to 
show  a  net  emigration,  although  between  1970-90  net  immigration  should  occur.  In  both  the 
emigration  and  immigration  periods.  15  to  34  year-old  persons  represent  about  half  the  migrants. 

(2)  Labor  Force  -  The  subregion’s  labor  force  is  expected  to  grow  along  with  the  population,  increasing  at 
about  the  same  rate  as  in  the  Nation,  slightly  faster  than  in  the  multistate  area,  bu!  slower  than  in  the 
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VI 

A 

• 

B 


Unit 

1950 

mo 

1970 

19S0 

1990 

2000 

2010 

2020 

Population . 

thousands 

1,30? 

1.432 

1.573 

1.844 

2.193 

2.552 

3.062 

3.669 

Students . 

thousands 

20 

25 

43 

58 

63 

67 

- 

- 

Total,  excluding  students  . . 

thousands 

1.232 

1.407 

1.530 

1,785 

2.130 

2,485 

- 

- 

Male . 

thousands 

640 

693 

743 

874 

1.048 

1.225 

- 

- 

Female . 

thousands 

642 

714 

787 

912 

1.082 

1.260 

- 

- 

Total,  15-69  yrs.  ex  cl.  students . . 

thousands 

849 

853 

923 

i.oes 

1.264 

1.475 

- 

- 

Male . 

thousands 

422 

417 

447 

530 

621 

726 

- 

- 

Female . 

thousands 

427 

43S 

476 

557 

643 

749 

- 

- 

Total,  excluding  rural  farm . 

thousands 

965 

1.136 

1.310 

7.614 

1593 

2.382 

2504 

3.523 

Labor  Force: 

Total . 

thousands 

— 

553 

594 

632 

804 

943 

- 

- 

Male . 

thousands 

— 

382 

385 

442 

521 

611 

- 

- 

Female  . 

thousands 

— 

171 

209 

240 

283 

333 

— 

- 

Labor  Force  Participation  Rato: 

Total . 

percwt 

— 

61.5 

64.3 

62.7 

63.4 

640 

- 

— 

Male . 

percent 

— 

85.2 

86.1 

835 

84.0 

84.2 

- 

- 

Female . 

percent 

- 

21  a 

435 

43.0 

44.0 

44.4 

- 

- 

Employment  (jobs): 

Total . . . 

thousands 

482 

522 

595 

694 

818 

948 

1.137 

1.344 

Export . . . 

thousands 

249 

267 

278 

294 

315 

338 

— 

— 

Residentiary . 

thousands 

233 

2S5 

377 

400 

503 

609 

- 

- 

Total  Employment  (persons)  . . 

thousands 

- 

- 

565 

659 

777 

900 

- 

- 

Unemployment  Rate . 

percent 

2.2 

3.4 

4.8 

35 

3.4 

4.6 

- 

- 

Personal  income: 

Total . 

mil.  1960S 

2,310 

2572 

4,597 

7.028 

10.696 

16.172 

24.787 

37.071 

Wages  and  salaries . 

miL  1960$ 

1.660 

2.022 

3.135 

4.723 

7.209 

10.900 

— 

— 

Other  income . 

mil.  1960$ 

650 

950 

1.462 

2506 

3.487 

5572 

- 

- 

Per  capita . . . 

1960$ 

1,775 

2.075 

2521 

3511 

4577 

6537 

8.096 

10,103 

Wages  and  salaries  per  employee  ... 

1960  S 

3.446 

3.871 

5,268 

6506 

8514 

11500 

- 

- 
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Figure  P-30.  Upper  Mississippi  River  Basin  Economic  Subregion  7. 
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total  Basin  between  ]%0  2000.  The  labor  participation  rate  in  i960  was  Iiislter  in  the  subregion  than 
in  the  Nation,  multistate.  and  Basin  areas,  and  it  is  expected  to  remain  consistently  higher  in  the 
projected  period. 

(3}  Persona!  Income  Persona!  income  per  capita  has  been  and  is  expected  to  continue  to  be  lower  than 
the  levels  lor  the  Nation.  multistate,  and  Basin  areas,  but  in  future  decades  it  is  projected,  however,  to 
grow  somewhat  faster  than  in  the  multistale  and  Basin  areas,  and  at  about  the  same  pace  as  the  national 
rate.  Total  persona!  income  is  expected  to  grow  at  about  the  same  rate  as  in  three  oilier  areas  in  the 
1 9&0-70  period  and  at  a  faster  pace  than  that  of  the  other  areas  between  1970-2020. 

(•',)  Employment  Civilian  employment  which  increased  at  less  than  1  percent  annually  in  the  1950-60 
period  is  expected  to  increase  at  1.7  percent  annually  in  the  future.  In  the  I960’s  the  subregion’s 
employment  is  expected  to  grow  at  the  same  rate  as  the  Basin,  faster  than  the  multistate,  and  slower 
than  the  national  rate;  subsequent  to  I9S0.  the  subregion’s  employment  is  expected  to  grow  more 
rapidly  than  in  the  other  three  areas.  By  2020  the  subregion's  employment  is  projected  at  1.3  millio  t 
jobs,  two  and  a  half  times  the  i960  level. 

Employment  in  export  industries  those  selling  primarily  outside  the  subregion-is  expected  to  grow 
more  slowly  than  total  employment.  While  in  *950  and  I960  there  were  less  residentiary  industiy 
employees  than  in  ‘he  export  industries,  by  the  turn  of  the  century  the  residentiary  industries  are  likely 
to  employ  SO  percent  more  wotkers  than  the  export  industries. 

Agriculture,  which  was  previously  the  largest  industry'  in  the  subregion,  lost  its  primary  position  to 
both  manufacturing  and  services  by  1960.  By  the  year  2020,  agriculture  is  expected  to  decline  to  half 
its  1%0  level,  reducing  its  share  of  employment  from  one-fourth  in  1950  to  onc-twenty-fifth  by  2020. 

In  i960  manufacturing  industries  accounted  for  more  employment  than  any  other  sector  in  the 
subregion,  in  the  1950  60  decade,  manufacturing  in  the  subregion  showed  a  50  percent  faster  growth 
than  in  the  Nation  and  over  three  times  the  growth  in  the  multistate  and  Basin  areas.  Employment  in 
manufacturing  is  expected  to  increase  in  future  decades,  but  at  a  much  slower  rate  than  in  the  I950's. 

The  two  iaigest  manufacturing  industries  of  the  area  arc  food  and  kindred  products  and  nonelectric 
machinery'  and  equipment;  both  are  industries  with  low  grow  th  potential.  The  food  industiy  is  expected 
to  remain  stable,  hardly  increasing  its  employment  while  the  nonelectric  machinery  industry  is 
projected  to  employ  fewer  persons  by  the  turn  of  the  century  titan  it  docs  now.  The  electrical 
machinery  and  equipment  industry  is  expected  to  almost  triple  its  employment  from  1960  to  2000, 
accounting  for  most  of  the  growth  in  the  manufacturing  sector  and  surpassing  the  nonelectric 
equipment  industry'  in  size  of  employment  by  1990.  Fabricated  metals  manufacturers  also  employ  a 
relatively  large  number  of  the  subregion's  workers,  but  they  are  not  expected  to  increase  their 
employment  in  the  future.  Mining  activity  employs  few  of  the  subregion’s  workers  and  is  expected  to 
continue  to  do  so  in  the  projected  period. 

In  the  noncommodiiy  sector,  services  arc  expected  to  increase  by  a  factor  of  6  between  i960  and 
2020  becoming  the  largest  single  employer  by  1980.  Government  employment  in  2020  is  expected  to 
be  over  five  times  its  1960  level.  Finance,  insurance  and  real  estate  is  the  only  other  industry  expected 
to  substantially  increase  its  employment  in  the  projected  period,  more  than  doubling  its  share  by  2020. 

The  oilier  noncommoditv  industries  ail  are  projected  to  increase  their  employment;  wholesale  trade 
and  construction  are  expected  to  maintain  their  share  of  the  subregion’s  employment  while  retail  trade 
and  transportation,  communications,  and  public  utilities  are  expected  to  lose  in  their  share. 

2.4.2.5  Milwaukee  Economic  Subregion  (NPA  Code  8,  Map  Code  V) 

The  Milwaukee  subregion  is  located  in  the  southeastern  section  of  Wisconsin,  on  the  shores  of  Lake  Michigan,  it 
includes  1 3  counties,  haif  of  which  are  parts  of  metropolitan  areas  ami  20  of  which  arc  not  in  the  Basin  plan  areas. 
Three  metropolitan  areas,  in  addition  to  Milwaukee,  arc  within  the  subregion.  Madison,  Kenosha,  and  Racine. 

(I)  Population  As  shown  in  Table  P-57,  the  subregion’s  population  in  I960  totalled  more  than  2  million 
and  is  expected  to  double  by  the  turn  of  the  century  with  tiie  addition  of  another  2  million  by  2020 
when  it  approximates  6  million  people.  The  rate  of  population  growth  in  the  i950’s  exceeded  the  rate 
for  the  Nation  and  substantially  exceeded  the  growth  in  the  multistatc  and  Basin,  areas.  Population  is 
expected  to  grow  faster  in  the  subregion  than  in  the  other  areas  between  1960-90,  but  after  1990  the 
regional  rate  of  growth  about  equals  those  for  the  other  areas.  This  region  is  expected  to  be  the  fastest 
growing  of  the  1 1  subregions  in  the  Basin  area.  Substantial  irunigration  accounted  for  some  of  the 
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Selected  Summary  Data, 
Subregion  8  —  Milwaukee 
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Unit 

1950 

I960 

1970 

1980 

1990 

2000 

1010 

2020 

Population  . 

thousands 

1,675 

2.096 

5,580 

3.162 

3.789 

4.334 

15.218 

6.069 

Stutfcntt . 

thousands 

30 

45 

69 

77 

79 

84 

- 

- 

Total,  excluding  students . 

thousands 

1.646 

2.051 

2.511 

3,085 

3.710 

4.300 

- 

— 

Male . 

thousands 

812 

1.008 

1.223 

1.S17 

1,831 

2,1 30 

- 

— 

female . 

thousands 

834 

1,043 

1,282 

1,568 

1.879 

2,170 

- 

- 

Total,  15-69  yrs.  ex  cl.  students . . 

thousands 

1.145 

1.272 

1.513 

1.846 

7.7Z*. 

2.618 

— 

- 

Male . 

thousands 

561 

618 

757 

993 

1.100 

>396 

— 

Female . 

thousands 

584 

654 

776 

943 

1.134 

1.322 

- 

- 

Total,  excluding  rural  farm . 

thousands 

1.519 

1.980 

2.482 

3.081 

3,721 

4.330 

5.169 

6.025 

Labor  Force: 

Total . 

thousands 

— 

832 

99S 

1.187 

1.410 

1.634 

- 

— 

Mate . . 

thousands 

— 

570 

631 

749 

897 

1.047 

— 

— 

Female . 

thousands 

— 

263 

368 

438 

513 

587 

— 

— 

Labor  Force  Participation  Bate: 

Total . 

percent 

~ 

61.8 

65.2 

64.4 

63.2 

625 

- 

- 

Mate . 

percent 

— 

86.0 

86.0 

83.3 

81.8 

81.0 

— 

- 

Female . 

percent 

- 

38.4 

47.5 

46.5 

45.2 

44.4 

- 

- 

Employment  (jobs): 

Total . 

thousands 

713 

878 

1.049 

1.220 

1.414 

1.619 

1J891 

2.160 

Export . 

thousands 

363 

402 

446 

504 

062 

626 

— 

— 

Residentiary . 

thousand; 

356 

476 

603 

716 

852 

993 

— 

— 

Total  Employment  {persons! . 

thousands 

- 

- 

975 

1.160 

1.343 

1,538 

- 

- 

Unemployment  Rate . 

percent 

2.3 

3.6 

2.4 

2.3 

A3 

53 

- 

- 

Personal  Income: 

Total . 

mil.  1960  S 

3.686 

5,248 

8,362 

12.574 

18.649 

27.449 

41.348 

59.382 

Wages  afKl  salaries . 

mil.  1960  S 

2.675 

3.774 

5.937 

8,738 

12.775 

18J802 

— 

— 

Other  income . 

mil.  1960  S 

992 

1,474 

2,425 

3.835 

5.874 

8.646 

- 

— 

Per  capita . 

1960$ 

2,188 

2.504 

3,241 

3377 

A322 

6.261 

7.924 

9.784 

Wages  and  salaries  per  employee  ... 

1960$ 

3.720 

4.301 

5,661 

7.160 

9.037 

11.615 

- 

- 
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population  growth  in  the  1950's.  Half  the  immigrants  were  in  the  25- 3-4  a^c  group  in  the  decade. 
Immigration  u  expected  to  continue  to  1990,  at  which  a  lime  a  stabilization  and  subsequent  reverse 
trend  is  expected  io  oecui. 

(2)  The  Labor  Force  -  The  labor  force  is  expected  to  increase  npidly  to  the  turn  of  the  century.  As  for 
population,  the  subregion  is  among  the  leaders  in  expected  labor  force  growth,  almost  doubling  between 
I960  and  2000.  The  annual  rates  of  growth  of  the  subregion’s  labor  force  is  expected  to  be  higher  than 
hi  the  Nation,  multistatc  and  Basin  areas  between  i960  and  1990,  and  slower  than  the  Nation,  but  at 
the  same  pace  as  the  multistate  and  Basin  areas  after  1990.  The  participation  of  the  population  in  the 
labor  force  lias  been  higher  than  the  rate  in  the  Nation,  multistatc,  and  Basin  a  teas,  and  is  expected  to 
remain  higher,  even  though  it  declines  after  1970.  Both  men  and  women  have  higher  labor  participation 
rates  than  in  the  Nation,  muUistatc,  and  Basin  areas. 

(3)  Income  -  Persona!  income  per  capita,  at  1960.  was  S2,5CO.  nearly  10  percent  higher  titan  the  level  for 
the  ruuiltsiate  area,  and  close  to  5  percent  higher  than  the  national  level.  These  relationships,  (sbwever, 
are  not  expected  to  continue.  After  i  170.  the  subregion's  per  capita  income  grows  at  a  relatively  slow 
pace,  and  by  I9S0  its  projected  level  cf  about  S4.00C  fails  below  the  national  and  niuhistatc  levels.  This 
occurs  partly  because  of  a  shift  in  employment  towards  low  wage  industries.  Total  personal  incom?  in 
the  subregion,  on  the  other  hand,  is  expected  to  fw  at  about  the  same  rate  as  in  the  three  areas  due  to 
the  relatively  rapid  increase  of  the  subregion's  population. 

(A)  Employment  -  Civilian  employment  hr  the  subregion  is  expected  to  continue  increasing,  but  not  as 
rapidly  as  the  1950-60  annual  rate  of  more  than  2  percent.  The  projected  annual  rate  of  increase  is 
close  to  that  expected  for  the  Nation  out  higher  than  rates  expected  in  the  total  Basin  and  multistatc 
areas.  The  subregion’s  employment  in  1960  was  approaching  the  900,000  mark,  over  one-fifth  higher 
than  its  position  10  years  before.  By  the  turn  of  the  century  it  is  expected  to  pass  1.6  million  and  by 
2020  to  approach  2.2  million.  The  r*vp»jt«i  average  rate  sf  growth  ;n  the  subregion  is  more  than  those 
of  the  multistatc  and  Basin  areas,  but  lower  than  the  national  rates  between  1960  and  2020. 

Employment  In  industries  ixportigg  their  goods  or  services  from  the  subregion  has  increased  at  a 
faster  rate  than  in  the  total  Basin  and  is  projected  to  continue  that  trend.  Residentiary'  employment  is 
also  expected  to  incrcase-about  half  again  as  fast  as  export  employment.  In  1960,  six  workers  wc-rc 
engaged  in  residentiary  industries  for  every  five  export  rndustry  workers;  the  ratio  at  the  turn  of  the 
century  is  expected  to  be  eight  to  live,  due  to  increasing  incomes  of  persons  in  the  subregion  and  the- 
rising  demand  for  services  from  both  the  public  and  private  sectors. 

Agriculture  employed  less  than  five  percent  of  the  subregion’s  employment  in  I960  and  is  expected 
to  lose  employment  at  a  slow  rate  in  the  future.  Mining  is  expected  to  increase  its  employment 
gradually  but  will  continue  to  have  a  small  share  of  the  3ubrcgion’s  employment  Manufacturing  is  by 
far  the  largest  industry  of  the  subregion,  accounting  for  more  than  one-third  of  the  employment  in 
1960.  While  increasing  slightly  in  the  1950’s,  manufacturing  decreased  as  a  proportion  of  the 
subregion’s  employment  by  about  6  percentage  points.  Employment  is  expected  to  continue  to  rise  in 
the  future,  even  at  a  more  rapid  pace  than  in  the  1950-60  period;  however,  it  will  continue  to  decline 
as  a  share  of  civilian  employment,  accounting  for  less  than  a  quarter  of  employment  in  the  year  2020. 

Nonelectric  machinery',  electric  machinery,  and  transportation  equipment  are  the  three  largest 
manufacturing  industries,  together  employing  half  the  manufacturing  workers  in  1960.  The  electric  and 
transportation  equipment  employment  is  projected  to  increase,  while  nonelectric  equipment  is  expected 
to  decline,  all  continuing  their  1950-60  trends.  Both  electric  and  transportation  equipment  arc 
expected  to  employ  more  workers  than  nonelectric  equipment  by  1980.  Food  and  kindred  products 
and  printing  and  puotishing  arc  the  two  largest  nondurable  manufacturing  sectors.  In  both,  employment 
is  not  expected  to  change  and  thus  decline  as  a  portion  of  total  employment. 

Services  is  currently  the  largest  noncommodity  industry  and  is  expected  to  become  a  larger 
employer  than  manufacturing  fcv  1990.  The  industry  is  expected  to  grow  to  four  and  a  half  times  its 
I960  size  by  the  year  2020,  employing  more  than  onc-third  of  the  subregion’s  workers  in  that  year,  as 
compared  to  one-fifth  in  1960.  Trade  is  the  second  largest  noncommodity  industry  in  the  subregion, 
but  il  is  expected  to  grow  at  a  slightly  slower  rate  than  the  subregion’s  total  employment.  Government, 
finance,  insurance  and  real  estate,  and  construction  arc  expected  to  increase  rapidly  in  number  of 
employees  and  as  shares  of  regional  employment.  Government  is  expected  to  be  the  most  rapidly 
growing  employer.  Transportation,  communications,  and  public  utilities  arc  expected  to  increase  in 
their  employment  slowly,  while  declining  in  their  relation  to  total  regional  employment. 
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2A.2.6  Chicago  Economic  Subregion  (MPA  Code  9,  Map  Code  VMS, 

The  Chicago  subregion  includes  13  counties  in  the  northeastern  part  of  Illinois  and  eight  counties  in  the 
northwestern  section  of  Indiana,  one  of  which  is  outside  the  Basin  plan  areas,  included  in  the  subregion  is  the 
Gary-Hammond-East  Chicago,  Indiana  metropolitan  area  (part  of  the  Chicago  consolidated  urea)  which,  comb,'.,-.  * 
with  the  Chicago  metropolitan  area,  constitutes  the  third  largest  population  complex  in  the  Nation. 

(1)  Population  -  The  subregion  has  over  one-third  of  the  Basin's  total  population.  As  shown  in  Tabic  P-5S 
the  population  in  I960  was  nearing  7.7  million,  and  by  the  tum  of  the  century  Is  expected  to  pass  14 
million,  approaching  20  million  by  the  year  2020.  The  projected  increase  of  more  titan  1 .5  percent 
annually  is  about  the  same  as  the  national  and  total  Basin  increases  but  larger  than  that  expected  for  the 
niultistatc  area.  Tire  1950-60  growth  in  population  was  about  2  percent  per  year.  This  growtli  was 
accompanied  by  a  net  immigration  amounting  to  7  percent  cf  the  1950  population.  Most  of  the 
migrants  were  in  their  prime  working  ages,  25  to  34.  From  1960  to  1990  the  immigration  is  expected  to 
continue,  but  at  a  reduced  pace.  Also,  about  half  the  migrants  arc  expected  to  be  between  25  and  34 
years  old. 

(2)  Labor  Force  -  the  changes  in  labor  force  reflect  the  population  trends.  At  the  turn  of  the  century,  the 
subregion  is  expected  to  have  5.5  million  persons  in  its  labor  force,  almost  double  the  I960  level  of  3.2 
million.  In  comparison,  growth  in  the  subregion  is  projected  to  be  slower  than  the  Nation,  faster  than  in 
the  multistate  area,  and  about  the  same  as  the  total  Basin  area  between  1 960  and  2000.  Both  men  and 
women  have  a  higher  labor  participation  rate  than  in  the  Nation,  niultistatc,  or  Basin  areas.  The 
subregion’s  labor  participation  rate  is  projected  to  decrease  slightly  after  1970,  reaching  the  same  level 
as  projected  for  the  entire  Basin  by  the  tum  of  the  century. 

(3)  Income  —  The  subregion’s  personal  income  per  capi.a  was  $2,900  in  I960.  25  percent  above  tire 
national  level.  However,  the  subregion’s  per  capita  income  is  not  expected  to  grow  as  fast  as  in  the 
Nation  and  multislate  areas.  Thus,  the  level  of  S 1 0,800  which  it  is  expected  to  reach  by  the  year  2020  is 
cnlv  slightly  higher  than  in  these  other  areas. 

(4)  Employment  -  Civilian  employment  totalled  3.3  million  in  1960  and  is  expected  to  pass  5.5  million  at 
the  turn  of  the  century.  The  subregion  employment,  growing  faster  than  that  of  the  Nation,  multistate, 
and  Basin  areas  in  the  past,  is  expected  to  grow  more  slowly  in  the  future,  as  surrounding  areas  improve 
their  capability  to  attract  new  job  opportunities.  However,  even  by  the  year  2020,  the  subregion  is 
expected  to  have  more  than  one-third  of  the  River  Basin’s  employees. 

The  subregion’s  export  employment  rapidly  grew  in  the  1950-60  decade;  however,  this  growth  is 
projected  to  slow  down.  Residentiary'  employment  in  the  subregion,  as  in  other  areas,  has  increased 
more  rapidly  than  export  employment  and  is  expected  to  continue  adding  to  its  lead.  The  ratio  of 
export  to  residentiary  employment  in  the  subregion  is  projected  to  be  about  the  same  as  in  the  Basin  as 
a  whole,  rising  from  1.1  employees  for  every  export  worker  in  1950  to  1.7  to  1  by  (lie  turn  of  the 
century. 

Agriculture  and  mining  employment  represent  small  shares  of  the  subregion’s  employment,  less  than 
2  percent  in  1960,  and  less  than  1  percent  by  2000.  Both  industries  are  expected  to  continue  to  employ 
fewer  workers  as  the  years  progress.  Manufacturing,  employing  more  than  1  million  workers  in  1960  is 
the  largest  employer  in  the  subregion.  The  Chicago  subregion  has  accounted  for  half  the  Basin’s 
manufacturing  employment,  onc-third  the  niultistatc  area’s  manufacturing,  and  about  7  percent  of 
national  employment  in  manufacturing.  However,  partly  because  of  a  general  tendency  for 
manufacturing  to  become  more  widespread  geographically,  a  relatively  slow  growth  has  been  projected 
in  the  subregion’s  manufacturing  so  that  by  tiie  year  2020  it  is  expected  to  account  for  32  percent  of 
the  multistatc  manufacturing  and  5  percent  of  the  national  manufacturing  employment.  Manufacturing 
is  expected  to  decline  from  one-third  of  employment  in  I960  to  one-fourth  by  the  turn  of  the  century. 

In  1960  each  of  five  manufacturing  industries  provided  over  100,000  jobs  to  total  more  than  half 
the  manufacturing  in  the  subregion.  The  largest  of  these  industries-  electrical  machinery  and  equipment 
.manufacturing- is  expected  to  grow  more  rapidly  than  the  rest  of  manufacturing,  approaching  220.000 
employees  hy  the  turn  of  the  century. 

The  manufacturing  of  fabricated  metals,  currently  the  second  largest  manufacturing  industry,  and 
also  projected  to  increase  more  rapidly  than  total  manufacturing  employment,  is  expected  to  reach 
200,000  employees  by  the  year  2000.  The  nonelectrical  machinery  and  equipment  industry,  the  third 
largest  sector  in  I960,  is  expected  to  lose  employment  in  the  future,  as  it  did  in  the  1950-60  decade, 
declining  to  120,000  employees  by  the  year  2000.  Primary  metals  manufacturing  is  projected  to  show 
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Table  P-58 


Selected  Summary  Data, 
Subregion  9  —  Chicago 
(NPA  Code  9,  Map  Code  VIII} 


Unit 

1950 

1960 

1070 

1980 

1990 

2000 

2010 

2020 

Population . 

thousands 

6.288 

7,656 

8,774 

10,467 

12.370 

14.290 

16,722 

19.601 

Students . 

thousands 

51 

59 

89 

115 

130 

159 

- 

- 

Total,  excluding  students . 

thousands 

6,237 

7,597 

3,685 

10.352 

12,240 

14,141 

Male . 

thousands 

3,083 

3,733 

4,246 

5,062 

6,032 

6,994 

— 

- 

Female . 

thousands 

3,154 

3,865 

4,439 

5,271 

6,208 

7,147 

- 

- 

Total,  15-69  yrs.  excl.  students . . 

thousands 

4,490 

4,893 

5.585 

6.593 

7,626 

8,881 

- 

- 

Male  . 

thousands 

3.210 

2,387 

2,722 

3,226 

3,758 

4,393 

- 

— 

Female  . 

thousands 

2,280 

2,506 

2.863 

3,367 

3,868 

4.488 

- 

- 

Total,  excluding  rural  farm . 

thousands 

5,155 

7,530 

8.072 

10,390 

12,304 

14,236 

16,673 

19.557 

Labor  Force: 

Total . 

thousands 

— 

3,183 

3,584 

4.181 

4,811 

5.540 

- 

— 

Male . 

thousands 

- 

2,129 

2,311 

2,697 

3,105 

3.580 

- 

- 

Female . . . 

thousands 

- 

1,054 

1,272 

1.484 

1,706 

1,960 

- 

- 

Labor  Force  Participation  Rate: 

Total . 

perctnt 

- 

63.0 

64.4 

63.6 

63.3 

62.5 

- 

Male  . 

p#rctnt 

- 

86.0 

85.7 

84.2 

83.1 

81.9 

— 

— 

Female  . 

p*rc*nt 

- 

40.8 

44.5 

44.1 

44.1 

43.7 

- 

- 

Employment  (jobs): 

Total . 

thousands 

2,790 

3,330 

3,728 

4,243 

4,878 

5.593 

6,502 

7.411 

Export . 

thousands 

1,310 

1,551 

1.639 

1,754 

1,897 

2.067 

- 

- 

Residentiary . 

thousands 

1.480 

1,779 

2,089 

2,489 

2.981 

3.537 

- 

- 

Total  Employment  (persons) . 

thousands 

- 

— 

3,467 

■f/131 

4.834 

5,313 

- 

- 

Unemployment  Rate . 

ptrctnt 

4.0 

4.2 

3.3 

3.6 

3.7 

4.1 

- 

- 

Personal  Income: 

Total . 

rnil.  1560$ 

16,072 

22,233 

34.176 

43,329 

70.086 

101,411 

147,308 

211,157 

Wages  and  salaries . 

mil.  1950$ 

11,642 

16,089 

24,436 

34,250 

48.009 

69.466 

- 

- 

Other  income  . 

mil.  1960$ 

4,429 

6,144 

9,740 

14,679 

22,077 

31.944 

- 

- 

Per  capita  . 

1960$ 

2,556 

2.904 

3,85*5 

4.674 

5,666 

7.097 

8,809 

10,773 

Wages  and  salaries  per  employee  ... 

1900$ 

4,172 

4,631 

6,555 

8,072 

9,843 

12,420 

— 

— 

Figure  P-32.  Upper  Mississippi  River  Basin  Economic  Subregion  9. 


little  change  of  employment  through  the  years,  while  food  and  kindred  products  fall  below  their  1950 
level  of  employment  by  the  year  2000,  reaching  a  level  of  105,000  employees.  Printing  and  publishing, 
which  had  just  below  iOO.OOO  employees  in  I960,  is  expected  to  pass  1 10,000  employees  by  the  turn 
of  (he  century.  Other  important  manufactii'ing  industries  in  the  subregion  arc  transportation 
equipment,  chemicals,  apparel,  and  instruments.  OF  these,  instruments  manufacturing  is  expected  to 
grow  rapidly,  while  chemicals  and  transportation  equipment  grow  slowly,  and  apparel  declines  relatively 
rapidly. 

Among  the  noncommodity  sectors,  services  represent  the  major  employer,  increasing  by  nearly  40 
percent  in  the  1950-60  decade.  By  1990  the  industry  is  expected  to  be  the  largest  employer  in  the 
subregion,  accounting  for  almost  i.5  million  jobs  aiid,  by  the  year  2020.  being  three  times  its  1960 
level.  Finance,  insurance  and  real  estate  and  government  are  also  expected  to  grow  ras.idly.  rising  from 
one-tenth  of  the  subregion’s  workers  in  I960  to  16  percent  by  2020  and  are  expected  to  be  between 
two  and  three  times  their  J960  level  by  the  year  2020.  These  two  sectors  are  expected  to  employ  over  I 
million  workers. 

Retail  and  wholesale  trade  arc  also  expected  to  increase  in  employment,  but  not  as  rapidly  as  overall 
regional  employment.  Construction  is  expected  to  grow  at  a  more  rapid  pace  than  overall  regional 
employment,  almost  tripling  its  jobs  by  2020. 

2.4.2.7  Peoria  Economic  Subregion  (NPA  Code  10,  Map  Code  VII) 

The  Peoria  subregion  includes  30  counties  in  the  middle  of  Illinois,  tiuce  of  which  arc  outside  the  Basin  plan 
areas.  In  addition  to  the  Peoria  metropolitan  area,  the  subregion  includes  three  smaller  metropolitan 
arcas-Champaign-Urbana,  Decatur,  and  Springfield. 

(!)  Population  -  In  I960  the  subregion  included  nearly  1.5  million  persons,  10  percent  more  than  in  1950. 
in  the  coming  decade  the  population  is  projected  io  increase  about  1  percent  annually,  slower  than  the 
rates  for  the  Nation,  muitistate  and  Basin  areas.  After  1970  the  subregion’s  population  gain  is  expected 
to  be  about  equal  to  that  in  the  other  areas,  passing  2.5  million  in  2000,  and  3.5  million  in  2020.  The 
population  gains  have  been  and  are  expected  to  continue  to  be  accompanied  by  a  net  emigration,  most 
of  which  is  in  tiic  young  adult  class  between  15  and  24  years  old. 

(2)  Labor  Force  -  As  shown  in  Table  P-59,  the  labor  force  is  projected  to  grow  very  slightly  during  the 
1960’s  but  to  show  an  increase  thereafter,  approaching  1  million  by  the  turn  of  the  ccmuiy,  nearly 
400,000  more  than  its  1960  level.  The  labor  participation  rate  in  the  subregion,  for  both  men  and 
women,  has  been  lower  than  that  of  the  Basin  but  higher  than  in  the  Nation  and  muitistate  areas.  By  the 
turn  of  the  century  the  region’s  labor  participation  is  expected  to  equal  that  of  the  Basin  but  to  remain 
higher  than  the  participation  in  the  Nation  and  muitistate  area. 

(3)  Income  -  Personal  income  per  capita  in  i960  was  S2,200  lower  than  that  of  the  Nation,  muitistate,  and 
Pasin  areas;  it  is  expected  to  remain  relatively  low,  reaching  $6,300  by  the  turn  of  the  century.  This 
growth  is  slower  than  in  the  muitistate  area  and  Nation,  but  faster  titan  in  the  Basin  area. 

(4)  Employment  -  Civilian  employment  in  the  subregion  is  expected  to  approach  I  million  by  the  turn  of 
the  century  and  rise  to  1.3  mi'lion  by  2020,  nearly  an  300,000  increase  over  the  I960  level  of  over 
500,000.  The  rate  of  employment  increase  is  expected  to  be  slower  in  the  1960’s  than  in  the  Nation, 
muitistate,  and  Basin  areas,  but  after  1970  it  is  expected  to  increase  more  rapidly  than  in  the  other 
areas. 

Export  employment  increased  more  rapidly  in  the  subregion  tiian  in  the  total  Basin  in  the  1950--60 
period;  it  is  expected  to  maintain  this  relationship  to  tiie  turn  of  the  century.  The  Peoria  subregion  was 
the  only  one  in  the  Basin  in  which  export  employment  increased  faster  than  residentiary  employment  in 
the  1950-60  period.  This,  however,  is  not  likely  to  continue.  The  projections  show  a  relatively  rapid 
growth  in  residentiary  employment,  and  the  export-residentiary  employment  ratio  which  was  1.1  to  I 
in  1960  rises  to  1.6  to  1  by  the  end  of  the  century. 

In  1960,  agriculture  accounted  for  1 1  percent  of  the  subregion’s  jobs,  a  decline  of  5  percent  in  the 
1950-60  period.  In  the  future  years,  agriculture  is  expected  to  continue  its  decline  botli  in  numbers 
employed  and  as  a  percent  of  regional  employment,  dropping  from  60,000  to  30,000  by  tiie  year  2020 
and  declining  to  2.5  percent  of  employment.  Mining  employs  a  small  and  declining  share  of  the 
subregion’s  workers.  Manufacturing  is  the  largest  industry  in  the  subregion,  employing  one-fourth  of  tiie 
workers  in  1960.  The  industry  is  expected  to  grow  but  not  as  rapidly  as  (lie  total  regional  employment, 
thus  declining  to  less  than  one-fifth  of  all  workers  by  2020. 
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Table  P-59 

Selected  Summary  Data, 
Subregion  10  —  Peoria 
(NPA  Code  10,  Map  Code  VII) 


Unit 

mo 

mo 

1930 

1990 

2000 

2010 

Population . 

thousands 

1,334 

1,470 

1,616 

1,937 

2,251 

2,621 

3.079 

3,645 

Students . 

thousands 

33 

45 

71 

100 

99 

108 

- 

- 

Total,  excluding  students  . 

thousands 

1,301 

1,425 

1,545 

1,837 

2,152 

2.513 

- 

- 

Male . 

thousands 

642 

692 

735 

892 

1,053 

1.233 

— 

— 

Female . 

thousands 

659 

733 

810 

944 

1,099 

1,280 

— 

— 

Total.  15-69  yrs.  excl.  students . . 

thousands 

882 

883 

942 

1,134 

1,297 

1,521 

— 

— 

Male  . 

thousands 

433 

424 

443 

549 

634 

745 

— 

— 

Female  . . . 

thousands 

449 

459 

499 

585 

663 

775 

- 

- 

Total,  excluding  rural  farm . 

thousands 

1.093 

1,283 

1,454 

1,800 

2,126 

2,508 

2,976 

3,553 

Labor  Force: 

Total . 

thousands 

- 

573 

577 

678 

804 

953 

- 

- 

Male  . 

thousands 

- 

395 

372 

430 

514 

609 

- 

- 

Female  . 

thousands 

- 

178 

205 

247 

290 

343 

- 

- 

Labor  Force  Participation  Rate: 

Total . . . 

percent 

- 

60.4 

61.8 

60.2 

62.4 

63.0 

— 

- 

Male  . 

percent 

- 

84.9 

85.6 

79.6 

82.2 

82.6 

- 

Female  .  . 

percent 

- 

36.8 

41.1 

42.3 

43.8 

44.3 

- 

- 

Employment  (jobs): 

Total . 

thousands 

491 

524 

584 

696 

816 

958 

1,125 

1,311 

Export . 

thousands 

221 

246 

265 

296 

327 

375 

— 

- 

Residentiary . 

thousands 

270 

2/8 

318 

400 

439 

583 

— 

— 

Total  Employment  (persons) . 

thousands 

- 

- 

543 

661 

775 

910 

- 

- 

Unemployment  Rate . 

percent 

3.2 

4.2 

5.9 

2.5 

3.6 

4.5 

- 

- 

Personal  Income: 

Total . 

mil.  1960$ 

2,430 

3,219 

4,782 

7,403 

11.004 

15.598 

24,793 

36,443 

Wages  and  salaries . 

mil.  1960$ 

1,794 

2,360 

3,443 

5,224 

7,593 

11,403 

- 

- 

Other  income  . 

mil.  1960  S 

636 

859 

1,339 

2,239 

3,411 

5,195 

- 

- 

Per  capita  . 

1960$ 

1,821 

2,189 

2,959 

3,353 

4,888 

6.333 

8,052 

9,997 

Wages  and  salaries  per  employee  . . . 

1960  S 

3,652 

4,505 

5,900 

7,510 

9,306 

11,903 

- 

Figure  P-33.  Upper  Mississippi  River  Basin  Economic  Subregion  10. 
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Nonelectric  machinery  and  equipment  is  the  largest  inanufactvring  industry  in  the  subregion,  and  is 
expected  to  remain  so  through  the  turn  of  the  century,  even  thoi-'Ji  it  is  projected  to  grow  more  slowly 
than  overall  manufacturing.  The  food  and  kindred  products  Industry'  ranks  second  in  manufacturing 
employment,  but  since  it  is  not  expected  to  change  its  employment  through  the  end  of  the  century,  it 
loses  its  second  rank  to  the  rapidly  growing  electrical  machinery  and  equipment  industry  by  1980,  The 
stone,  clay  and  glass  products  and  fabricated  metals  industries  also  have  large  numbers  of  employees, 
and  the  latter  is  piojcctcd  to  grow  relatively  rapidly.  Growth  in  the  primary  metals  industry  is  expected 
to  put  it  among  the  larger  manufacturing  industries,  reaching  13,000  employees  by  the  ycai  2000; 
services,  now  second  to  manufacturing  in  employment,  is  expected  to  be  the  largest  employer  in  1970. 
By  the  year  2020  services  is  projected  to  provide  over  400,000  jobs. 

Retail  trade  is  one  of  the  largest  of  the  noncommodity  industries,  but  it  is  not  expected  to  increase 
as  rapidly  as  total  regional  employment.  Wholesale  trade  is  expected  to  increase  more  rapidiy  than  the 
retail  component,  more  than  doubling  in  employment  for  the  1960-2020  period  and  increasing  its 
share  of  the  subregion’s  employment  by  almost  1  percentage  point.  Employment  in  the  construction 
industry  is  expected  to  grow  more  rapidly  than  regional  employment  until  1990,  but  to  slowdown  in 
its  growth  thereafter.  In  numerical  terms,  construction  employment  is  expected  to  increase  io  two  and  a 
half  times  its  1960  level  of  30,000  by  the  year  2020. 

Government  is  expected  to  be  the  most  rapidly  growing  sector  in  the  subregion,  reaching  165,000 
by  the  year  2020,  six  times  its  1960  level;  it  is  expected  to  rise  from  20  to  30  percent  of  regional 
employment.  Finance,  insurance,  and  real  estate  is  also  expected  to  grow  rapidly,  quadrupling  its 
employment  in  the  1960-2020  period  and  increasing  its  share  of  total  employment  from  4  to  7  percent 
in  the  same  period.  The  transportation,  communications,  and  public  utilities  sector  is  not  expected  to 
increase  its  employment,  thus  rapidly  declining  as  a  share  cf  regional  employment  from  over  7  percent 
in  1960  to  3  percent  in  the  year  2020. 

2A.2.8  St.  Louis  Economic  Subregion  {NPA  Code  11,  Map  Code  Vi) 

The  St.  Louis  subregion  includes  27  counties  in  the  southwestern  part  of  Illinois  and  43  counties  in  the  eastern 
portion  of  Missouri,  six  of  which  arc  outside  the  Basin  plan  areas.  Although  most  of  the  counties  are  agricultural,  the 
economy  is  dominated  by  the  urban-industrial  complex  of  St.  Louis,  the  ninth  largest  metropoli  an  area  of  the 
Nation. 

(1)  Population  -  The  subregion’s  population,  which  was  3  1/3  million  in  1960,  an  increase  of  more  than  10 
percent  over  the  1950’s,  is  projected  to  approach  6  million  by  the  turn  of  the  century  and  8  million  by 
the  year  2020.  The  past  and  projected  rate  of  population  increase  is  lower  than  that  for  the  Nation  and 
total  Basin  but  about  the  same  as  in  the  multistate  area.  In  spile  of  the  population  growth,  the 
subregion  lias  experienced  net  emigration  and  is  expected  to  continue  as  an  emigrant  area. 

(2)  Labor  Force  -  The  labor  force  in  the  subregion  is  expected  to  grow  less  rapidly  than  in  the  Nation, 
multistatc,  and  Basin  area,  increasing  from  almost  1.3  million  in  I960  to  over  2  million  at  the  turn  of 
the  century.  The  participation  of  regional  population  in  the  labor  force  has  been  and  is  expected  to 
continue  at  a  higher  r'e  than  in  the  Nation  or  multistate  area  but  lower  than  in  the  total  Basin  area. 
This  relationship  holds  true  for  both  men  nd  women. 

(3)  Personal  Income  -  Personal  income  per  capita  has  been  and  is  expected  to  remain  lower  in  the 
subregion  than  in  the  Nation,  multistate,  and  Basin  areas.  Per  capita  income  is  projected  to  increase 
slower  than  in  the  Nation  and  multistatc  area,  but  faster  than  the  rate  of  increase  for  the  Basin  between 
1960  and  2020.  As  shown  in  Table  P-60,  in  2020,  per  capita  income  in  the  area  is  expected  to  approach 
S9,700,  compared  with  S2,200  in  1960.  Total  personal  income  in  the  subregion  is  projected  to  increase 
at  about  the  same  pace  as  in  the  multistatc  and  Basin  area,  but  less  than  in  the  Nation,  even  though  in 
the  1950-60  period,  the  regional  personal  income  increased  at  a  slower  pace  than  in  the  other  areas. 

(4)  Employment  -  Civilian  employment  in  the  subregion  is  expected  to  increase  from  over  I  million  in 
1960  to  over  2  million  at  the  turn  of  the  century  and  to  approach  3  million  by  2020.  The  projected  rate 
of  the  subregion’s  employment  change  is  higher  than  that  of  the  multistatc  area,  about  the  same  as  the 
Basin’s  but  lower  than  in  the  Nation.  In  the  1950-60  decade  the  subregion’s  rate  of  employment 
growth  was  lower  than  in  the  other  areas. 

Export  industry  employment  grew  very  slowly  in  the  1950-60  period  but  is  expected  to  rise  mote 
rapidly.  Residentiary  industry  employment  is  expected  to  grow  faster  titan  in  the  remainder  of  the 
Basin,  as  well  as  faster  than  export  employment.  The  amount  of  residentiary  employment  in  relation  to 
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- 
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- 
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- 

- 

Khle . .  . 

pactni 

- 
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- 

- 
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- 
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- 

- 
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2.110 

2.422 
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7© 

- 

- 

Reudfoiiay  . . . . . . 
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- 
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1.316 

1JS0S 
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- 
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Figure  P-34.  Upper  Mississippi  River  Basin  Economic  Sub'eaion  11. 


cxjk><;  employ mcr.l  bc\p».ied  Jo  rise  from  about  sax  resdenlcix  per  Inc  export  employees  in  I960  Jo 
nearly  nine  Jo  five  by  the  ium  of  the  century. 

Agricultural  employment  declined  by  more  than  one-third  during  lit;  decalc  of  the  3'950's 
decreasing  its  share  of  the  subregion's  employment  from  12  to  7  percent.  A  continued,  but  net  as 
precipitous  a  decline  in  agriculture  b  projected,  so  that  trr  industry  employment  drops  by  anuthu  thud 
to  the  year  2000,  declining  to  less  than  5  percent  of  employment.  Mining  employment  dropped  to  less 
than  14,000  in  I960,  half  its  1950  level,  but  it  is  not  expected  to  decline  furtner  in  the  future. 
Manufacturing  b  the  largest  employer  in  the  subregion;  it  provided  nearly  339.000  jobs  in  I960,  a 
quarter  of  total  employment.  While  it  b  expected  to  grow  to  approach  half  a  million  jobs  by  2020.  thb 
indicates  a  fall  to  20  pcrccnLpf  the  subregion's  employment. 

The  largest  manufacturing  industry  b  transportation  equipment  which,  partly  because  of  the 
aerospace  manufacturing  activity  in  the  St.  Louis  area,  increased  by  two-thirds  in  the  1959  60  period. 
The  industry  b  projected  to  pass  S5.000  employees  by  the  year  2000. 60  percent  more  than  the  50.000 
level  m  I960.  Food  and  kindred  products  manufacturing  was  '.Ik  second  largest  manufacturing  industry 
m  I960.  However,  employment  in  thb  sector  b  not  expected  to  increase  in  the  future,  so  that  it  cedes 
its  rank  to  nonelectric  machinery  which  b  expected  to  double  rn  employment  during  the  1960  2000 
decades. 

Giber  hrse  manufacturing  industries,  in  thb  diversified  area  are  primary  and  fabricated  metals, 
electrical  equipment,  chemicals,  and  printing  and  publishing  all  expected  to  increase  in  employment, 
while  apparel,  leather  and  piastres  products  and  stone,  day  and  glass  products  are  all  expected  to 
decrease  in  employment  size  in  the  1960-2000  period. 

Services,  ranking  second  to  manufacturing  in  employment  in  1960,  b  pretexted  to  he  in  first  place 
by  19SQ.  Between  I960  and  2020.  services  b  expected  to  increase  by  a  factor  of  nearly  three,  growing 
from  240,000  to  950,000  and  raising  its  share  of  regional  employment  from  one-fifth  to  more  than 
one-third.  Retail  trade  is  expected  to  almost  double  from  IS0.90Q  to  350.000.  between  I960  and  2020, 
but  in  spite  of  thb  growth,  is  projected  to  decline  as  a  share  of  the  subregion's  total  employment. 
Wholesale  trade  b  expected  to  triple  in  the  same  period,  slowly  increasing  its  share  of  employment  to 
1990.  Gavemmec:  b  expected  to  be  the  fastest  growing  employer  in  the  area  increasing  by  a  factor  of 
five  between  1960  and  2Q20.  Thb  growth  from  57.000  to  335,000  indicates  that  hs  share  of  the 
subregion's .employment  rises  from  5  to  12  percent. 

Finance,  insurance  and  real  estate  b  expected  to  grow  by  three  and  a  half  times  between 
1960  2029.  rising  from  50.000  to  over  225,000  and  doubling  its  I960  share  of  4  percent  of  regional 
employment  by  2020.  Tire  construction  industry  b  expected  to  employ  almost  twice  as  many  workers 
in  2020  as  in  1960,  increasing  to  more  than  120,000  but  remaining  at  about  a  constant  5  percent  of  the 
subregion's  employment.  Transportation,  communications  and  public  utilities  is  expected  to  decline 
from  about  S  percent  of  I960  regional  employment  to  4  percent  by  2020,  while  retaining  a  nearly 
constant  level  of  workers  at  just  below  100,000  through  the  entire  period. 
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Section  *3 

AGRICULTURAL  ECONOMY  OF  THE 
UPPER  MISSISSIPPI  RIVER  BASIN 


3.1  Introduction 

3.1.1  Objective  and  Scope  of  Study 

Tliis  discussion  of  the  agricultural  activity  within  the  Upper  Mississippi  Rivet  Basin  foi  sped  fit.  future  time 
pcriuds  provides  j  ba.-is  fui  estimating  the  agricultural  land  and  water  needs  to  meat  the  public  demand  foi  food  and 
fiber.  Projections  of  the  agricultural  economy  suggest  land-use  and  clop-distribution  patterns,  estimate  the  rural  farm 
population  and  employment,  and  provide  an  evaluation  of  total  agricultural  production  in  the  Basin.  The  direct 
purpose  of  these  studies  is  to  assist  in  evaluating  ihc  importance  of  alternative  water  icsouicc  investment  programs 
to  help  meet  some  of  the  various  objectives  and  desires  of  local  citizens  and  the  public  at  large. 

The  general  procedure  was  to  determine  the  demand  for  agricultural  products,  determine  the  supply 
potcntial-that  is,  the  productive  capacity  of  (he  Basin,  and  then  point  out  ways  Basin  farmers  might  choose  to 
meet  demands  considering  the resources  at  their  disposal  and  the  costs  they  must  sustain. 

Essentially,  this  procedure  followed  three  phases.  First,  estimates  were  made  of  national  requirements  for  food, 
feed,  and  fiber  and  the  regional  location  of  the  production.  Based  on  the  national  requirements  for  the  years  1980. 
2000,  and  2020,  USDA  estimates  were  made  of  the  share  of  national  demand  for  various  agricultural  products  which 
will  have  to  be  supplied  from  the  Basin.  This  estimate  reflects  the  comparative  advantage  of  this  Basin  in  feed 
production  relative  io  othci  regions  of  the  country  the  interregional  competitive  factors  such  as  land  productivity 
and  processing  and  marketing  costs.  Second,  the  procedure  required  an  analysis  of  the  productive  capacity  of  the 
Basin  service  area  to  produce  food  and  fiber.  This  involved  an  estimate  of  the  y  iclds  of  the  various  crops  which  could 
be  expected  front  the  various  soil  groups  and  the  costs  of  obtaining  those  yields  under  average  weather  and 
management  conditions.  Third,  tiic  demand  and  supply  possibilities  were  brought  together  in  a  computerized 
analytical  system  designed  to  simulate  die  decision  process  of  tiic  producers  who  control  the  resources  and  have  to 
incur  the  costs  of  meeting  the  demands.  The  results  of  the  computer  program  provided  the  estimates  of  production 
of  the  several  crops  in  the  various  regions  of  the  Basin.  Labor  requirements  were  derived  from  the  clop  pattern  and 
associated  crop  and  livestock  production.  Population  estimates  were  derived  from  the  cmpluy  ment  pattern. 

3.1 .2  Relationship  to  Appendix  N,  Agriculture 

The  information  contained  in  this  part  of  Appendix  P,  provides  a  summary  of  the  agricultural  economy  and 
some  additional  detail  on  projection  methodology.  It  was  considered  that  those  using  this  appendix  would  be 
concerned  with  methods  and  projection  figures,  while  those  using  Appendix  N  would  be  primarily  interested  in  the 
agricultural  economy  and  in  the  significance  of  water  resources  for  tiiat  sector.  Therefore,  at  this  point,  Section  3 
does  not  discuss  the  water  resource  potential  for  agriculture,  however,  Section  9  of  Appendix  N  docs  discuss  tiic 
impact  of  the  proposed  plans  of  water  resouicc  development  on  the  several  economic  secturs,  including  agriculture. 

3.2  Methods  and  Assumptions 

3.2.1  Basin  Geographic  Organization  for  the  Study 

Section  2  of  this  appendix  provides  full  discussion  of  the  spatial  organization  of  the  Basin  and  the  following 
summarizes  that  information.  Figure  P-3  indicates  the  gcograpiiic  location  of  the  Basin  plan  areas.  Figure  P-23 
indicates  the  location  of  the  economic  subregions. 

3.2.2  Methodological  Approach 

For  explicatoiy  purposes  this  methodology  discussion  emphasizes  the  projections  of  demand  foi,  and  production 
of,  feed  grains. 

Feed-gram  demand  and  roughage  needs  depend  on  die  expected  consumption  of  livestock  products  plus  export 
demand.  The  Economic  Research  Service  estimated  that  the  national  demand  lor  meat,  milk  and  eggs  will  increase 
about  three  times  by  the  year  2020.  Part  of  the  national  demand  was  then  allocated  to  the  Basin,  one  of  the  16 
major  water  resource  regions  in  the  United  States.  The  allocation  was  based  on  historical  trends  in  regional 
production,  witli  special  attention  to  regional  shifts  in  production  and  in  the  export  balance. 

Feed-crop  production  was  estimated  on  the  basis  of  the  livestock  product  requirements,  according  to  tiic  ration 
dedmed  most  applicable  for  each  region.  The  feed-grain  levels  reflect  estimates  of  future  livestock  feed  efficiencies  in 
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converting  feed  into  livestock  products.  Improved  livestock  breeds,  better  feed  management,  and  improvements  in 
crop  varieties  are  expected  to  reduce  the  feed-grain  requirements  per  unit  of  livestock  products  produced.  In 
accordance  with  these  considerations,  and  following  the  expected  substantial  rise  in  meat  consumption,  (he 
requirements  for  feed  grain  in  the  Basin  were  estimated  to  increase  in  2020  to  about  two  and  three-quarter  tintes  the 
1059-61  average  production. 

While  this  report  presents  results  in  terms  of  feed  grain,  fcod  grain,  roughage,  and  specialty  crops,  the  projection 
technique  required  estimates  of  specific  crops.  Feed  grains,  for  example,  consist  of  corn  gtain,  sorghum  grain,  oats 
and  barley  in  varying  proportions  according  to  the  livestock  enterprise  and  the  climate  and  soil  potential  for 
producing  the  crops.  Thus,  the  demand  side  of  the  study  was  translated  into  the  production  framework  in  terms  of 
twelve  different  crops,  including  wheat  and  soybeans,  hay,  pasture,  and  silage  as  well  as  the  above  Iced  crops. 

The  supply  side  of  the  study  hinges  on  the  production  potential  of  the  land  resource  in  the  Basin.  One  of  the 
first  tasks  was  to  take  an  inventors  of  the  existing  crop  and  pasture  land  base  which  was  provided  by  the  Inventory' 
of  Soil  and  Water  Conservation  Needs  undertaken  by  the  USDA  in  1953.  This  inventory  identified  the  kind  and 
acreage  of  soils  in  the  major  Land  Resource  Areas. 

Laud  Resource  Areas  may  involve  ali  or  parts  of  several  counties  Each  area  is  characterized  by  similarity  in 
climatic  conditions  and  contains  soils  of  a  common  origin.  (Sec  o  ussion  in  Appendix  N,  Agriculture,  and 
subsection  3.3.3  of  this  appendix.)  Land  Resource  Area  90,  for  example,  identifies  a  group  of  soils  found  in  central 
Wisconsin  and  Minnesota.  This  region  generally  contains  relatively  poor  soils  and  experiences  a  cooi,  short  growing 
season  which  imposes  severe  restrictions  on  agriculture.  Land  Resource  Area  I  OS,  on  the  other  hand,  identifies  a 
group  of  soils  found  in  central  Illinois  and  Iowa.  The  area  is  characterized  as  generally  containing  fertile  soils  and  has 
a  climate  conducive  to  bountiful  production.  With  a  favorable  annual  precipitation  pattern,  it  is  one  of  the 
outstanding  grain-producin^  regions  of  the  world. 

Within  each  LRA  the  soils  are  grouped  into  homogeneous  economic  classifications,  Land  Capability  Unit  Groups 
(LCU  Groups).  Tiic  soils  within  a  group  produce  similar  crop  yields,  have  similar  production  costs,  and  are 
characterized  by  similar  inhibitory  factors.  These  inhibitory  factors  include: 

( 1 )  Wet.  -  needs  drainage. 

(2)  Droughty  -  needs  irrigation. 

(3)  Flood  plain  -  could  benefit  from  flood  protection. 

(4)  Erosion  problems  associated  with  slope  characteristics  and  soil  texture. 

(5)  Other  factors,  such  as  chemical  limitations  and  stoniness. 

Not  all  of  the  land  inventoried  in  the  USDA  investigation  will  be  available  for  agricultural  production  in  1980, 
2000,  or  2020  Land  requirements  for  urban  residences,  industry,  transportation,  and  recreation  arc  increasing  rather 
substantially.  Therefore,  the  land  area  available  for  agricultural  production  was  reduced.  Based  on  the  relation  of 
urban  population  growth  to  land  area  change  and  considering  the  projections  of  various  planning  agencies,  this  trend 
is  likely  to  continue  {Table  P-5S).  After  deducting  the  land  required  for  urban  development,  the  remaining  crop  and 
pasture  land  was  considered  available  for  use  by  those  crops  which  could  be  grown  on  it  most  efficiently,  under 
assumed  management  and  technology. 

For  each  LCU  group  available  for  crop  production,  the  yield  potential  was  estimated  for  each  crop  and  pasture 
use,  considering  the  fertilizer  requirements  associated  with  each  crop.  The  projected  yields  were  based  on  expected 
technological  changes  and  represent  average  normalized  yields  that  reflect  the  normal  climatic,  disease,  and  insect 
hazards  that  arc  expected  to  affect  yields  in  the  future.  Tiic  costs  of  production  for  each  crop  for  individual  LCU 
groups  were  also  estimated.  These  costs  were  composed  of  preharvest  and  harvest  costs,  and  where  appropriate,  the 
specific  cost  which  would  be  incurred  in  attempting  to  farm  difficult  land  slopes  in  some  soil  groupings. 

For  example,  Land  Resource  Area  No.  90  in  the  northern  part  of  the  Basin  contains  a  soil  group,  designated 
=72,  which  is  well-drained,  course-textured,  shallow  to  bcdrock-a  gravel  soil  of  the  uplands.  If  by  chance  it  were 
placed  into  production  of  corn  in  2000,  it  could  produce  46  bushels  per  acre  under  average  management  at  a  cost  of 
99  cents  a  bushel.  Land  Resource  Area  No.  108,  on  the  other  hand,  in  the  lower  central  portion  of  the  Basin 
contains  a  soil  group,  designated  #3.  By  the  year  2000,  it  was  estimated  that  it  will  be  able  to  produce  136  bushels 
per  acre  at  a  cost  of  about  5 1  cents  per  bushel.  Other  crops  compete  for  the  use  of  these  soils  but  at  certain  costs 
and  with  corresponding  yields.  The  question  is  to  determine  what  the  rational  farmer,  trying  to  maximize  his  return, 
would  choose  among  those  various  alternatives  considering  his  soils  and  costs,  the  market  demands,  and  his  ability  to 
compete.  Over  the  long  run  it  was  assumed  that  the  farmer  will  tend  to  clioosc  that  set  of  crops  which  will  be  most 
economical  in  tiic  use  o;  the  resources  at  iiis  disposal.  Over  the  long  run  the  various  alternatives  have  their 
opportunities  to  be  considered  and  tested  by  the  farmers  by  a  trial  and  error  method.  But  the  “long  run”  was  not 
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available  lo  make  projections.  The  substitute  for  this  economic  process  is  a  computerized  program  designed  to 
simulate  the  process  of  choosing  from  among  t'.c  various  alternatives.  The  program  is  the  computer's  form  of  the 
economic  budgeting  process  wherein  the  resources  and  associated  costs  and  yields  arc  brought  together,  compared, 
and  the  least  costly  set  of  crops  in  terms  of  resource  use,  identified  and  selected  as  representing  the  results  of  the 
farmer's  decision  process. 

In  the  oversimplified  example  presented  here,  it  is  apparent  that  the  Land  Resource  Area  No.  90,  with  soil  group 
=72  probably  is  loo  costly  to  use  until  the  more  efficient  resources  are  at  work.  On  the  other  hand,  soil  group  #3  in 
LRA  No.  1 08  would  be  most  efficiently  u^ed  in  production  of  corn  grain.  The  program  takes  all  the  demands  and  all 
the  resources,  compares  their  costs  and  yields,  then  produces  a  solution  wherein  each  soil  is  assigned  to  supply  the 
crops  it  can  produce  most  efficiently.  Taken  into  consideration  are  the  farm  production  capability  and  cost  of  every 
other  soil  when  considered  in  every  possible  combination  that  would  meet  the  total  demands  placed  upon  them. 

As  must  be  evident,  the  basic  space-geographic  tool  for  the  agricultural  analysis  is  the  Land  Resource  Area. 
Information  musi  be  provided,  however,  on  the  Basin  plan  area  delineation  as  well  as  by  economic  subregions.  (Sec 
Figures  P-3  and  P-23  and  discussion  in  subsection  3.2.1.)  The  program  solution  was  reaggregated  into  the  several 
geographic  units  on  the  basis  of  the  percent  of  respective  land  classifications  in  each  economic  region  and  plan  area, 
based  on  the  description  of  the  Land  Resource  Areas  in  each  of  those  units,  the  crop  and  pasture  land  acreage,  and 
the  acreage,  yield,  and  production  of  each  crop. 

The  projection  of  livestock  production  was  made  by  several  classes  of  livestock  and  by  Basin  plan  area.  The  trend 
of  production  was  determined  for  each  Basin  plan  area  for  beef  and  veal,  dairy  cows,  sheep,  hogs,  and  for  poultry 
and  egg  production.  These  trends  were  then  related  to  the  production  of  feed  crops  in  each  Basin  plan  area.  Thus, 
the  projection  of  livestock  was  tied  to  both  the  historical  market  and  production  relationships  and  to  the  projected 
location  of  production  of  criiicalTced  crops. 

Following  the  projection  of  crops  and  livestock,  it  was  necessary  to  determine  farm  employment  and  population. 
Farm  employment  cs'imates  were  developed  from  the  crop  production  costs  which  were  associated  with  the  specific 
acreages  and  crops  which  came  into  the  solution.  For  example,  in  1980,  it  was  projected  that  corn  grown  on  LRA 
108,  LCU  Group  3,  would  take  about  5Vi  man-hours  per  acre.  By  estimating  the  labor  requirement  for  each  crop  m 
the  same  way,  it  was  possible  to  compute  the  total  hours  of  labor  required  lo  produce  the  crops  needed  to  meet  the 
demands  for  1980.  After  adding  man-hours  required  for  livestock,  other  crops,  and  oveihead  labor,  the  total 
man-hours  were  converted  to  employee  equivalents  using  the  estimated  man-hours  per  agricultural  employee 
projected  for  1980  by  the  Ad  Hoc  Committee.  Employment  for  2000  and  2020  was  based  on  the  Ad  Hoc 
Committee  productivity  projections  in  conjunction  with  Basin  production.  Population  was  dciived  from 
employment  on  the  basis  of  historical  cmployec/population  ratio  extrapolated  to  the  year  2020. 

The  preceding  outlines  the  procedure  followed  to  project  agricultural  activity  under  the  present  conditions  of 
water  resource  development.  Appendix  N,  Agriculture,  summarizes  the  way  the  projections  were  used  to  identify 
water  resource  problems  associated  with  agriculture.  That  appendix  suggests  ways  in  which  water  resource 
development  might  affect  Upper  Mississippi  agriculture,  the  farmer,  and  the  people  who  depend  on  that  area  for  a 
food  supply. 

3.2.3  General  Assumptions  and  Limitations 

The  projections  of  agricultural  activity  in  the  Basin  were  made  on  the  basic  assumption  of  a  growing  and 
increasingly  prosperous  population  which  will  demand  more  and  more  goods  and  services.  The  spcciiic  assumptions 
ats  within  the  context  of  the  outlook  for  the  United  States  as  suggested  in  Section  1  of  this  appendix.  Projected 
demands  for  agricultural  products  reflect  best  estimates  of  consumer  preferences,  labor,  and  other  resource 
efficiencies,  and  rates  of  technological  developments  in  both  mechanical-physical  areas  and  in  the  bio-chemical 
fields.  No  doubt,  pressures  on  resources  may  well  induce  new,  unexpected  changes  in  technology,  m  plant  and 
animal  breeding;  yet,  the  material  here  assembled  offers  an  informed  judgment,  on  information  available  today, 
about  the  nature  of  things  to  come. 

The  Economic  Task  Force  of  the  Ad  Hoc  Water  Resources  Council  Staff  provided  data  describing  the  economic 
milieu  within  which  this  Basin  will  find  its  markets.  This  is  the  source  of  projected  change  in  agricultural  output  per 
farm  worker.  Prices  for  agricultural  products  have  been  taken  from  the  adjusted  normalized  prices  of  the  Water 
Resources  Council,  dated  April  1966.  Cost  data,  on  the  other  hand,  represent  1963  relationships  because  they  were 
developed  before  uniform  standards  v/ere  provided  for  Basin  studies. 

Perhaps  the  most  important  assumption  in  this  study  is  that  market  forces  will  play  an  increasing  part  in  the 
decisions  of  f  .rmers.  While  the  impact  of  present  trends  in  government  programs  influences  the  projections  for  1980, 
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and  lo  a  lesser  extent  for  2000,  the  projections  for  the  year  2020  represent  the  market  place  in  action.  Society  may 
desire  tiie  agricultural  economy  to  develop  otherwise.  By  providing  an  analysis  based  largely  on  economic  criteria, 
society  will  have  a  better  basis  for  developing  and  choosing  other,  and  perhaps  more  rational,  action  programs. 

The  critical  assumptions  used  in  this  study  arc  outlined  below.  Beginning  in  subsection  3.6. 1. 1  is  a  discussion  of 
the  effect  of  changing  some  of  the  most  critical  assumptions. 

(1)  Assumptions  that  affect  demand  for  foo-J  and  fiber. 

(a)  The  national  population  will  increase  between  35  and  40  percent  during  each  20-vear  pcriod.froin 
I960  through  2020  as  shown  in  Table  P-61.  At  this  rate,  the  population  level  for  2020  will  bc-170 
percent  above  the  1960  level. 

(b)  National  personal  income  in  1960  dollars,  Table  P-61,  below,  will  increase,  over  tenfold  between 
1960  and  2020. 

(c)  Increased  per  capita  food  consumption  will  occur  in  lower  income  groups  until  1.980. 

(d)  A  general  shift  in  consumption  patterns  will  occur  over  time.  For  example,  people  will  probably 
consume  more  beef  and  poultry  relative  to  dairy'  products. 

(2)  Assumptions  that  affect  the  supply  of  food  and  fiber. 

(a)  Basic  agricultural  land  availability  will  be  in  accordance  with  the  National  Inventory  of  Soil  and 
Wa^r  Conservation  Needs  with  appropriate  adjustments  for  projected  land  withdrawals  for  urban 
and  other  uses.  Table  P-58  indicates  projected  urban  lard  use. 

(b)  Projected  crop  yiclds.and  costs  are  relevant  estimates  of  future  technology  employed  in  farming, 
based  primarily  on  increased  adoption  of  presently  known  techniques. 

(c)  Fixed  livestock  feed  rations  and  feed  efficiencies  were  assumed  for  each  class  of  livestock 
uniformly  throughout  the  Basin. 

(d)  Farmers  will  continue  to  incur  costs  to  picvent  significant  losses  of  soil  producing  capability 
through  erosion,  depletion,  infertile  outwash,  and  other  factors  causing  deterioration  of  soils  and 
reduced  yields  over  the  projection  period. 

(c)  In  order  to  demonstrate  the  potential  economic  impact  on  agriculture  of  water  resource 
development  programs  (irrigation,  drainage,  and  flood  protection)  projections  were  developed  for 
two  alternative  assumptions  about  water  resource  oevelopment:  (This  portion  of  Appendix  P  is 
concerned  only  with  “I”  below;  see  Section  8  of  Appendix  N,  Agriculture,  for  more  detail 
concerning  “2”  below.) 

1.  No  additional  water  resource  development  beyond  that  for  which  construction  planning  funds 
had  been  appropriated  in  1966. 

2.  Water  developments  permitted  freely  wherever  they  would  permit  reduced  onfarm  costs  or 
where  required  to  meet  production  demands  placed  on  the  Basin. 

(I)  Over  the  long  run,  it  was  assumed  that  farmers  would  tend  to  organize  their  resources  to  minimize 
pioduction  costs  and  thereby  take  advantage  of  the  Basin’s  comparative  advantage  for  agricultural 
production.  However,  it  was  further  assumed  that  changes  would  not  occur  in  any  drastic  or 
dramatic  way.  Thus,  friction  elements  were  interposed  to  require  at  least  50  percent  of  the  1959 
production  on  any  land  resource  for  1980,  about  25  percent  for  2000,  and  no  restrictions  in  2020. 

(g)  The  institutional  framework  of  tiie  Basin  and  the  Nation  are  assumed  to  remain  rciativciy  constant 
over  time. 

The  major  limitations  existing  in  the  study  and  this  report  are:  (I)  tiie  assumptions  express  relationships  tiiat 
may  not  hold  true  in  the  distant  future  due  to  currently  unforeseeable  changes,  (2)  the  sensitivity  of  slight 


Table  P-61 

Population  and  Personal  Income 
in  the  United  States  —  1960, 

With  Projections  for  1980,  2000,  and  2020 


Item 

I960 

1980 

2000 

2020 

Population  (million)  . 

Personal  income  (billion  1960  dollars) . 

-  180.0 

_  399.0 

241.3 

989.5 

333.0 

2,218.4 

460.6 

4,854.1 

assumption  changes  on  tiic  budgeting  model  arc  not  known  in  sufficient  detail,  and  (3)  the  array  oi  relevant 
alternatives,  other  than  water  resource  development  projects,  fur  production  cost  reductions  and  for  meeting  food 
and  fiber  needs  are  not  considered  adequately. 

3.3  Agricultural  Characteristics  of  the  Basin 

3.3.1  Climate  and  Topography 

The  distribution  of  rainfall  varies  considerably  within  the  Basin  (figure  P-35).  Annual  precipitation  ranges  from 
less  than  25  inches  in  the  headwaters  areas  to  more  than  40  inches  at  the  confluence  with  the  Ohio  River. 
Cold-to-warm  temperatures,  dry-to-humid  climates  characterise  the  region.  Winters  arc  cold  and  summers  warm  or 
hot.  A  greater  proportion  of  the  rainfall  occurs  during  the  spring  and  summer  seasons. 

Frost-free. periods  arc  extremely  siiort  in  the  northern  part  of  the  Basin  (figure  P-36).  In  the  northern  part  of 
Wisconsin,  the  average  frost-free  period  is  less  than  100  days.  In  lower  Illinois  the  growing  season  is  twice  as  long. 
Average  frost  depths  arc  more  than  3  Ret  in  upper  Minnesota  and -Wisconsin  and  arc  less  than  1  foot  in  Missouri  and 
lower  Illinois. 

Wide  differences  in  precipitation  and  temperature  have  a  pronounced  effect  on  the  adaptability  of  crop  and 
livestock  production  to.spcc'fic  areas.  Likesyisc,  the  climatic  differences  have  a  significant  effect  on  the  formation  of 
the  soil,  runoff,  crosic  u  infiltration,  and  leaching. 

The  Basin  is  characterized  by  large  areas  of  nearly  level  to  gently  rolling  plain*.  Only  occasionally  small  amounts 
of  land  arc  found  with  steep  slopes.  The*c  occur  mainly  in  the  unglaciatcd  area  of  southwestern  Wisconsin  and 
northwestern  Illinois. 

3.3.2  Type  of- Farming  Area 

Agriculturally,  the  Basin  is  most  important  as  a  producer  of  feed  giain,  livestock  and  dairy  products.  The  Basin 
contains  major  portions  of  two  well  noted  typc-cf-farming  areas.  They  are  the  Corn  Belt  and  the  Lake  States  Dairy 
Region  (figure  P-37).  A  portion  of  the  Lake  States  Forest  Area  is  included  as  well  as  small  areas  of  grazing  and  tuuk 
and  Iruit  farming.  Climate  and  the  productivity  of  the  soils  arc  important  determinants  of  the  kind  of  land  use 
possible. 

The  Corn  Belt  area  is  important  not  only  from  the  feed-grain  producing  standpoint,  but  is  equally  important  for 
it*  feed-livestock  production.  The  dairy  region  is  located  near  some  of  the  major  dairy  product  markets.  The  soils 
and  the  growing  season  in  the  northern  region  of  the  Basin  are  well  suited  to  a  pastoral  agriculture.  Type-of  farming 
areas  generally  change  according  to  the  economic  climate  for  various  agricultural  commodities,  nevertheless,  the 
locatio.vand  productivity  of  the  agricultural  lands  arc  important  determinants  of  patterns  of  agricultural  production. 

3.3.3  Land  Resource  Area 

The  agricultural  lands  of  the  United  States  arc  classified  into  Land  Resource  Areas  for  agricultural  research, 
planning  and  farm  practice  recommendation  purposes.  A  Land  Resource  Area  is  a  geographic  unit  of  land,  usually 
several  thousand  acres  in  extent,  characterized  by  a  particular  combination  of  patterns  of  soils,  climate,  water 
resources,  land  use,  and  types  of  farming.  The  Land  Resource  Area  is  also  distinguished  by  the  ty  pes  and  severity  of 
soil  management  problems.  The  Basin  contains  all  or  important  parts  of  17  LRA’s  (figure  P-3S).  They  arc  shown  in 
Table  P-62. 

LRA’s  88  and  93  in  northern  Minnesota  and  northern  Wisconsin  aie  in  the  Lake  Slates  Forest  Area.  The  parent 
material  for  the  soils  in  these  two  areas  is  Wisconsin  glacial  drift.  The  climatic  conditions  of  short  growing  season* 
and  deep  frost  severely  limit  crop  and  forage  production  in  these  areas. 

LRA’s  90,  91,  and  95  arc  in  the  Dairy  Region  of  the  Basin.  The  soils  here  also  have  their  origin  in  glacial  drift.  In 
LRA  95,  a  loess,  2  to  4  feet  thick,  occurs  over  the  glacial  drift.  In  LRA  95,  fruit  and  truck  crops  arc  prevalent 
because  of  the  metropolitan  Chicago  market  and  the  more  temperate  climate. 

The  rest  of  the  LRA’s  except  for  LRA  1 16  are  in  the  feed  and  grain  crop  growing  area.  Most  of  these  soils  are 
derived  from  glacial  drift  or  deep  loess.  The  combination  of  favorable  climate  and  productive  'ells  make  these  areas 
important  agriculturally.  Some  of  LRA  116  occurs  in  the  Mcramcc  Basin  in  Missouri.  The  soils  in  this  LRA  are 
derived  from  limestone  and  shale  and  are  not  as  productive  as  the  glaciated  and  ioc^._!  -’ils  of  the  rest  of  the  Basin. 

3.3.4  Present  Agricultural  Development 
3.3.4.1  Farm  Size  and  Value 

The  aveiugc  farm  in  the  Basin  in  both  1954  and  1959  was  slightly  ,rorc  than  a  quarter  of  a  section  in  size,  about 
two  thirds  of  the  national  average.  The  average  size  increased  about  10  pe.^nt  between  1954  and  1959.  Among 
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Figure  P-35.  Average  annua!  precipitation  (inches). 

Source;  "Soils  of  the  North  Central  Region  of  the  United  States," 
North  Central  Regional  Publication  No.  76,  Bulletin  544,  June  I960,  p.  14. 
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Figure  P-37.  Major  types  of  farming  regions. 

Source:  "Soils  of  the  North  Centra!  Region  of  the  United  States," 
North  Central  Regional  Publication  No.  76,  Bulletin  544,  June  1960,  p.  14. 
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Figure  P-38.  Land  resource  areas. 

Source:  River  Basin  Atlas,  SCS,  January  1963. 
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Land  Resource  Areas  in  the  Upper  Mississippi  River  Basin 
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Kb:r.  pun  tuvs  ia:.:s  sac  uisoJ  alniusl  I0U  aics.  from  a  knv  of  IS  I  at»  in  ihc  Big  Muddy  pbn  area  to  j  high  of 
2-10  acres  in  I  he  Fox.  Wysconds.  and  Faiius  plan  area. 

The  ir.»c$in3CRl  u  Lind  and  buddings  pci  auc  in  1959  averaged  S230  in  lire  Basin.  iwiec  the  rational  average 
isnoliiMil.  Tice  Baun  plan  aica  investments  averaged  ftom  a  low  of  S76  pci  a  ..re  in  the  Chippewa  and  Black  plan 
area  lo  53“  I  in  Use  H1iro:s  River  phn  area. 

5.3.4.2  Farm  Tenure 

Hide  aie  slightly  iikiic  llun  oneiulf  million  farm  operators  in  the  Basin.  The  number  decreased  about  65 
thousand: between  J954  and  1959.  Tlic  Basin  accounts  for  14  percent  of  the  Nation’s  faun  operators.  However, 
mule  than  IS  pcucnl  of  the  Nation’s  fai  us  opeiatid  on  full-tenant  basis  arc  found  in  the  Basin,  indicating  that 
o'.viici  may  be  Somewhat  mote  p.cvalciu  in  the  Basin  than  m  other  parts  of  the  country.  Only  S  percent  of  ihc 
farms  are  operated  by  managers. 

3.3.4.3  Commercial  Farms 

The  Basin  contains  422  thousand  commercial  farms,  representing  S?  percent  of  the  farms  in  the  Basin.  A 
conimeuial  faim  m  I‘t59  was  defined  as  one  on  which  S50  or  more  was  gros.cd.  Part-time  farmers  were  excluder] 
who  worked'iiiokC  than  100  days  olf  (he  farm  or  earned  more  from  i.iff-farm  work  than  from  products  sold  from  the 
farms. 

3.3.4.4  Fertilizer  Use 

Slightly  more  than  23  million  acres  were  fertilized  in  the  Basin,  representing  an  acreage  equal  to  40  percent  of 
the  Basin’s  ciopiand  or  o.,e  I’ouil .  of  the  Basin’s  acreage  in  farms.  By  census  definition,  an  acre  was  fertilized  if  any 
commercial  icitihzci  and  fertilize!  nialcriais.  including  ruck  piiosphatc.  were  applied.  About  2.6  million  tons  of 
commercial.  Icitihzci  weie  applied  on  farm  held  in  tiic  Basin  in  1959,  representing  13  pc:ccnt  of  the  tonnage  in  the 
United  States.  The  census  data  reflcvt  the  tonnage  of  fertilizer  purchased  and  not  the  actual  nutrients  applied. 

3.3.4.5  Farm  Population  and  Employment 

( I )  Rural  farm  Population.  Slightly  less  than  2  million  people  live  on  farms  in  the  Basin.  Compared  with 
!‘>40.  the  I9t»0  nn  larm  population  is  about  one  million  smaller.  The  change  over  the  20-ycar  period 
is  consistent  with  the  nation^!  .end  of  absolute  reductions  in  farm  residents.  Farm  resident  definitions 
were  more  restrictive  in  I9o0.  but  oi'.ly  about  6  percent  of  the  reductions  was  estimated  lo  result  from 
the  definitional  change.  The  trend  tv  ward  fewer  but  larger  farms  and  the  age  distribution  of  the  existing 
farm  population  away  from  the  child-bearing  age  arc  important,  variables  in  the  population  decline. 
Males  outnumbered  females  in  all  census  years. 
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inaos^  the  bboi  pwdoclmlv  in  agriculture  A  sa^k  lirati  i»«.y  preclDcv  iafiiiiffll  food  <w  J7 
pro^Jc  in  1966.  Since  1920.  the  oeilpsil  per  3sot-!x*ui  lav  nkTeaed  foui-foU.  Tlie  pn*3m.uvi!>  «i  i!»c 
Amencas  firm  ttwkcre  macsseJ  65  percent  a  year  alter  1950  while  ibe  output  pcs  man-bom  m 
rtoregriarituia!  siKlaiJiy  inciezsed  about  2  pet  cent  per  vest.  The  p«l  sjrJc  in  hbo*  piudoctmt*. 
literally  has  produced  involuntary  undercnsphninen:  in  rrm^IiPie.  Due  o  the  Lise  productivity  eaios 
ni  agrievh are.  the  agrkullcnl  labor  force  contains  many  m-oskers  er.  rabble  Un  nucifarm  jobs.  Pait-iraic 
farming  is  becosnsns  a  common  practice,  in  the  Upper  Mississippi  Basin.  as  in  uthci  Baunx  in  imlustna! 
slates,  the  combination  of  faun  woik  and  nonfaim  woik  is  increasing  in  intpoilance. 

(3)  Type  of  Faim  Em^mnxni:  In  1959.  the  Census  of  Agriculture  lists  S?6  thousand  (aim  utaken  ;n  il»c 
Basin.  FuB-time  hired  workers  outmimbcred  seasonal  r.xjiken  in  1959  rise  revet  se  was  nue  in  1954. 
The  absolcie  number  of  regular  fuH-lisne  Jtiied  wodLcrx  was  essentially  ihe  same  in  die  1954  and  1959 
Census  for  Me  Nation.  The  Bair:-.  howeser.  had  a  reduction  of  more  than  15  percent  lor  this  tone  span. 
The  reduction  in  seasonal  workers  over  this  tiro:  period  was  not  as  pronounced  in  the  Basin  as  tt^as  for 
the  Nation.  Family  wxukeis  represent  the  major  portion  of  the.  employment  on  farms.  More  than  SO 
percent  of  the  workers  on  farms  were  cither  llte  farm  operator  or  ntembers  of  his  family.  Tlie  Bavin 
accounts  for  about  15  percent  of  ali  family  workers  in  lire  Nation  hut  .inly  about  si.\  patent  of  lire 
hired  workers.  The  use  of  lured  help  would  appear  to  be  more  prevalent  ill  oilier  aieas.  Farms  in  the 
Basin  are  predominantly  family  size.  The  c-op  and  livestock  production  patterns  are  sudi  that  wo.k 
loads  can  he  distributed  somewhat  over  the  year,  thereby  i educing  .fvc  overall  hired  Lot-:  tcijuiicntcnl. 

3.3.4.S  Value  of  Farm  Products 

(!)  Value  of  all  Fanr.1  Products:  Agriculture  on  ihc  fami  was  a  5U  biliton  dollar  business  in  1959.  Sales  rose 
about  one  billion  aver  1954.  In  both  1945  and  1959  the  Basin  accounted  for  17  percent  of  lltc  Naimn's 
gtoss  agricultural  sales.  The  price  s-reccivcd  index  for  all  farm  products  dropped  six  points  between  lire 
5-ycar  census,  therefore,  gross  sales  increased  one  billion  in  spite  of  lower  prices. 

(2)  Value  of  Crcp  Production:  Sales  of  crops  in  the  Basin  in  1959  amounted  to  3k  billion  dullais.  an 
increase  of  about  150  million  over  1954.crop  sales.  During  the  5-ycat.ccnsus  period,  the  priccsreceived 
index  for  all  crops  declined  21  points  and  the  feed-grain  dropped- almost  50  points.  liven  though  there 
was  increased  crop  production  in  the  Basin,  the  value  of  sales  did  novincreasc  significantly  due  to  lowc. 
prices  for  the  crops  in  .1959.  The  Basin  accounted  for  1 1  percent  of  the  Nation's  crop  sales  in  both  1954 
and  1959. 

3r3.5  Value  of  Livestock  and  Livestock  Products 

Livestock  and  livestock  pioducts  sold  in  the  Basin  iii  1959  amounted  to  3.7  billion  dollars.  830  niilltuit  more 
than  the  1954  livestock  sales.  The  Basin  accounted  for  onc-fiftli  of  the  livestock  and  livestock  product  »alcs  in  the 
Nation. 

Livestock  sold  alive  accounted  for  70  percent  of  the  total  livestock  and  livestock  product  sales.  Not  •  ly  did  the 
number  of  livestock  sold  increase  from  1954  to  1959.  but  the  prices  received  index  rose  30  points  for  me;  -  Tmals. 
The  increased  sales  in  past  reflect  the  price  increase.  Onc-fourtl;  of  the  Nation's  livestock  sold  alive  was  produced  m 
the  Basin. 

3.3.6  Land  Use 

In  terms  of  physical  land  area  there  arc  189  thousand  s^are  miles  of  land  or  approximately  121.0  million  acres 
of  land.  Tlie  Census  of  Agriculture  indicated  that  there  were  96.3  million  acres  in  farms  in  1959.  The  difference  of 
about  25  million  acres  is  made  up  of  urban  places,  public  lands,  and  other  private  holdings  not  considered  farms  by 
the  Census  of  Agric.ilurc.  The  following  discussion  relates  to  the  96.3  million  acres  considered  by  the  Agricultural 
Census. 

3:3:6. 1  Major  LanJ  Use 

Seventy  percent  of  the  land  in  farms  in  the  Basin  is. cropland.  About  4  percent  of  tlie  ciopiand  was  left  idle  m 
1959.  Ten  percent  of  tlie  cropland  was  used  for.pasturc  only. 


P-II3 


¥ 
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>.:.-,v:.J  _ ,\j:,j:»w  KAxluaJ  fnluK.  Aiv.hI  1 3  petcCCt  of  the  bsJ  m  fdinisjSibiuiidji 

w-rtiirJ. 

3.3.5.2  Principal  Cropland  Use 

I  -s-j  .ci  .•!  ait.  Ifl  jjci  i<f  viopanJ  ai  i  he  B.~vai  were  deuccJ  lo  corn  m  I951®..  I  lay  crops  were  grown  on 
i  !  5  jV’..o:  .4  .k  iiispIissJ.  Oats  jhvJ  syjK'jns  unW  cat  jk  nupoitant  uses  of  aopbnJ.  About  .>  percent  of 
;!«  «.>-plar.J  »a>  Jc-»»»!cJ  in  wheat-  pr.-Jcvtion.  Nearly  one-half  million  aaes  were  devoted  'o  tlrt  production  of 
WjiiAIci  jrJ  pirtjues.  Aoijecs  of  jlfilit.  Jno.  3l  (csiims  mixed  with  irmolhy  and  oilier  gi asses 
iq-scsAU-J  S5  (viuM  .4  the  hav  acreage.  Alfalfa  alone  represented  about  60  percent  of  the  hay  jaege  on 
cropSand. 

3.3.5.3  Irrigated  Land 

Only  (>5  ll-«rusanu  aero  were  irrigated  in  105*)  in  the  Basin.  Very  few  lick!  crops  and  only  isinoi  amounts  of 
commejica!  vegetables  and  potatoes  were  irrigated. 

3.3.7  Livestock  Production 

Fatmcis  in  the  Basin  sold  a."  billion  -Jolla rs  worth  of  livestock  and  livestock  products  in  1959.  Livestock  and 
livestock  plod u. is  sales  represented  slightly  more  than  20  peiccnt  of  iie  United  Slates  sales  ut  both  1959  jnd  1954. 
Cattle,  hoes  and  dairy  products  were  the  principal  livestock  items. 

3.3.8  Developments  Since  1959 

The  id  ton  nation  icpoiicd  heron  is  based  on  the  1959  Census  of  Agriculture.  While  data  f.um  the  1964  Census 
ol  \jikuIiuic  have  not  been  tally.  analyzed.  it  is  appaicnt  that  the. post-war  trends  hare  continued.  For  example, 
there  at :  I'ewei  lauus.  and  lire  average  fjnn  was  laigci  and'niorc  productive  in  1964  than  in  1959.  Average  y  telds per 
acts  _  id  total  pioduktion  loi  the  inajoi  ctop.iuve  incieased.  Livestock  pioduciioii  lias  also  risen,  particularly  cattle 
production.  Farm  population  has  continued  to  decli..*e  with  the  decrease  111  .ann  numbers. 

3.3.9  Summary 

The  United  States  is  highly  dependent  upui.  the  agricultural  products  from  the  Basin.  From  one-fifth  lo 
one  fourth  uMlic  livestock  piodiiccd.  milk  and  dcanr  sold,  and  feed  grains  produced  come  from  this  Basin. 

Sonic  half  million  farm  opciatots  operate  fauns  averaging  about  190  aucs  m  si/.c  and  with  land  and'building 
mvcstmcnls  of  aiouuJ  5250  per  acre.  AdJitronal  livestock  and  machinery  invcstme.its  make  agriculture  a  significant 
part  :ii  the  Basin  economy. 

In  1 95‘i  faunas  *u!d  nioic  than  five  billion  dollars  worth  of  fann  product.  iadc  up  principally  of  meat  animal 
and  dairy  products. 

The  agricultural  lands  in  much  of  the  Basin  jrc  very  productive  and  that  productivity  is  increasing.  The  Basin  will 
be  able  lo -satisfy  increased  demands  fot  ag.iuiltuial  produeliuo,  however,  the  development  of  the  water  resource 
may  be  vuy  uupoitaiit  in  the  use  of  the  egricul.ural  lauds  both  as  a  means  of  reducinglhc  costs  of  production  and  as 
a  way  to  expand  the  effective  production  capacity. 

3.4  Agricultural  Production  Potential 
3.4.1  P.'oduction  Technology 

Ova  the  past  decides,  output  per  unit  of  resource  employed  in  agriculture  has  increased  substantially.  Time  and 
again,  gloomy  predictions  of  dire  shoilagc  of  loud  have  been  countered  by  technological  developments  and  food 
surplus-at  least  in  this  country. 

Tliis  is  not  lo  say.  of  course,  that  we  can  continue  to  expect  the  ..Inning  knight  of  iccnnology  to  cyclically  rescue 
the  famished  maiden.  Nevertheless,  there  arc  important  technological  potentials  which  arc  alternatives  to  water 
resource  development  as  a  means  of  increasing  food  supply.  This  section  outlines  some  of  the  more  apparent 
technological  aspects  of  agriculture. 

Perhaps  the  most  obvious  development  isUhat  of  substitution  of  capital  equipment  for  labor.  The  increased  use 
of  automation  and  huge  capacity  farm  equipment  (hastenin' ted  larger  si/.c  farms  and  the  increase  lii  output  per  man 
to  more  than  double  since  1940. 

Not  so  apparent,  but  perhaps  more  significant,  tcchnolugicabciiariges  arc  effecting  increases  in  output  per  unit  of 
resource  used.  Improved  breeding  of  beef  ,.nd  dairy  stock  lias  made  substantial  changes  in  output  per  animal  and  m 
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output  pfir  unit  of  consumed.  TktStf  enprmtiDaif  arc  iefktli-j  in  (he  innease  in  the  pounds  of  beef  or  rcSk 
which  cjjj  be  produced  on  an  acre  of  pound.  In  other  toids,  fewer  acres  are  requited  :o  produce  a  beef  «i  dain 
animal  than  in  the  past. 

This  s.end  has  been  supported  by  improvements  in  satieties  of  crops  requrred  forfeed  as  well  as  in  food  ciops 
Such  as  wheal.  Crop  yields  hare  been  subsaanttally  increased  also  by  mote  knowfaleeablc  use  of  fcttOuei. 

Improvements  in  nameemen:  techniques  base  iiad.  and' will  continue  to  have  an  increasing  impact  on  farm 
production. 

3  4.2  Crop  Produnion  Projections 

Yields  w«e  developed  in  two  phases.  First..  preJiminatv  crop  yield  projections  Tor  (Ire  the  major  Upper 
Mississippi  states  were  developed  based  <<n  a  oort  elation  of  historical  trends  including:  past  yields,  annual 
precipitation  and  time  of  precipitation.  summer  temperatures,  and  applications  of  fenE&ers.  Hie  second  pJiase 
involved  review  by  representatives  of  the  several  experiment  stations  in  tire  area.  Based  on  their  knowledge  of  state 
conditions  arid  of  current  and  future  technological  developments.  adjostincnts  were  made  in  ti>e  projected  yields 
where  coftsklcrrd  required. 

Initial  projections  were  made  on  a  state  basis  because  thedata  weie-ava3able  in  thatform.  Subsequently,  iIkhs 
project  ions  were  converted  to  the  several  soli  groups  on  which  production  projections  were  to  he  made. 

3.4.3  Production  Costs 

The  linear,  programming  analysis  of  tlic  basin  requires  cost  of  production  fi-rcaci  of  tl»c  progiannned  cti',s  for 
each  Land  Capability  Unit  group  in  cadi  of  the  Land  Resource  Areas.  These  costs  were  developed  durlttg  1965  using 
1963  prices  and  such tedmologkai developments  as  specialists  in  the  field  could  foresee  for  the  projected  years 
Costs  were  developed  fbr  twelve- crops  for  each  of  the  involved  Land  Capability  Unit  groups  and  Laud  Rest.  -  ce 
Areas.  Tltcsc  twelve  crops  were: 

(1)  Com  grain 

(2)  Corn  silage 

(3)  Sorghum  grain  c 

(4)  Sorghum  silage 

(5)  Soybeans 

(6)  Wheat 

(7)  Oats 

(8)  Barley  : 

(9)  Alfalfa  -Bronte  Hay 

(BO)  Othcrhay  including  clover-timothy 

(11)  Cropland  pasture  ~> 

(12)  Improved  permanent  pasture. 

The  component  costs  were  summed  to  give  a  total  crop  production  cost  which  was  then  coded,  punched  on 
irds;  and  entered  into  the  linear  program  matrix  for  the  projection  years  of  I980, 2000.  and  2020  linear  program 
projection  analysis. 

\  '  > 

3.4.3. 1  Fertilizer  Costs 

Prices  were  developed  and  applied  in  association  with  projected  rates  of  applicat ion.. These  rates  were  based  upon 
requirements  of  nitrogen, phosphorus,  and  potassium  per  unit  of  yield  for  ranges  of  yields  and  for  groups  of  Land 
Capability  Unit  Groups  sorted  on  the  basis  of  texture. 

Fertilizer  clement  prices  were  based  on  prices  from  1963  agricultural  statistics.  The  analysis  mix  in  which  these 
elements  would  be  applied  would  call  for  40  percent' of  N,  Pi05,  and  K20  in  the  form  of  3- 1 2- ^fertilizer.  Sixty 
percent  of  nitrogen  (N)  would  be  obtained  from  ammonium  nitrate,  60  percent  of  phosphorus  (I*20s)  from  triple 
phospalc,  and  60  percent  of  potassium  (K20)  from  muriate  of  potash. 

3.4.3.2  Lime  Costs 

Lime  requirements  .were  considcrcdmniform  for  ali  pcrtincnt  crops.  Information  was  obi-oncd  from  a, special 
drainage  study  relevant  to  8:ycar  applications,  of  lime -it:  each  LCU  group  and  LRA.  The  simple  averages  of  all 
administrative  area  estimates  were  taken  to  establish  the  various  LRA,  LCU  group  estimates. 
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3.4.3.3  Prebarvest  Costs 

Two  >ci>  «f- p  ifssivcsS  bodge-:.  were  develops.*  few  ihe  12  crops  under  cimsderatKui.  Budgets  for  the  major 
portions  «-J  lire  I-snd  Kcmkii-.c  Areas  assumed  iclaitveh  hs  farm  equipment.  Frdnnest  costs  tor  several  Land 
KesouicC  Areas  on  lire  ter.  northern  and  southern  friimvf  ihc  Basin  a  ere  dented  assumin'  rehlnxh  smaller  farm 
mv  !kU  ss/e.  anJ  accordingly.  fljuijHWil  wc. 

3.4.3.4  Harvest. Costs 

hr  ilie  »3se  of  cartes*  operalronv.  one  set  of  equipment  sires  was  assumed  for  all  LR.-'  s.  Ii  was  believed  lliel 
jtaibhilut  of  vUsJon:  opciaiiens  could  perms:  tire  use  oflargcr-equipmenl-in  these  areas  where  smaller  equipment 
was  assumed  for  preha  nest  operations. 

Tito  componcmsof  laivesr  cosis  were  computed  . in  two  different  ways.  Sonic  of  the  equipment  costs  were 
developed  as  total  pst  aac  cost  without  consrdcMlton  of  yield.  It  was  fell  that  yield  did  not  sigmfikanily  affect  tltcsc 
costs  for  arisen  land  area.  Other  »«sts  ;nto*vcd  in  luivesting  were  considered  to  he  significantly  affected  by  crop 
yields. 

3.4;3.5  Slope  Cost 

Because  land  of  t  art  in'  slope  requires  certain  treatment  foncroston  control  wltcn  cultivated  crops  are  grow  n, 
>n*!>alft»  requires  added  hbor.  especially  for  Iiaivestins.  an  attempt  was  iti.alt  to  incorporate  an  added  charge  to 
or  er  t!x-se  costs.  Both  an  added  labor  and  erosion  control  cost  teef.  .ant -for  nil  crops)  was  included  for  all 
cultivated  crops  and  hay .  For  cropland  pasture,  only  the  erosion  eontro*  ror'kin  of  the  cost  was  included.  and  for 
improvable  permanent  pasture  no  slope  ehrrge  was  nude. 

3.4.4  Disaggregation  to  Plan  Areas 

Tlie  data  input  for  the  linear  program  was  develops  Fa  rn  l.  RA.  LCU  group  basis  and.  of  course,  the  results  also 
were  in- the  form  of  LRA-LtT  croups  l«e  problem  :&.}  was  tb  convert  flic  solution  by  Land  Resource  Area 
cropping  patterns  into  cropping  patterns  for  In  -in  plan  arc/s  and  for  economic  subregions. 

The  solution  for  .tacit  LCU  group  in  each  LRA  was  u'saggregatcd  into  Basin  plan  areas  based  on  the  proportion 
(  f  the  acreage  in  the  LCU  group  within  that  plan  area  .*\s*>ciated  with  the  LRAas  compared  to  the  total  acreage  in 
•the  solution  for  that  LCU  group  within  that  LRA.  The  result  .then  was  acreage  by  crop  in  an  LRA,  LCU  group  and  in 
a  Basin  plan  area.  The  acreage  was  multiplied  by  the  projected  yield  for  that  LCU  group  to  obtain  production.  The 
results,  summed  over  the  various  LCU  groups  and  LRA's  occurring  in  each  plan  area,  were  then  presented  in  the 
lorin  of  Basin  plan  areas. 

The  cropping  patterns  for  Basin  plan  areas  were  allocated  ;uu>  economic  subregions  by  the  percentage 
distiibution  of  acreage  of  each  Basin  plan  area  which  occurred  in  eadieco.a  mic  subicgion. 

3.5  National  and  Regional  Food  and  Fiber  Requirements 

Future  needs  fur  agricultural  products  depend  primarily  on  population  am!  income  growth,  changes  in  consumer 
piefercnces.  technological  changes  and  requirements  for  exports.  Production  from  Basin  farms  helps  to  meet 
demands  generated  locally,  nationally,  and  for  the  export  market.  Therefore,  ourdemand  levels  must  be  in  the 
national  context  and  arc  thus  generated  in  national  terms. 

3:5.1  National  Requirements 

Total  requirements  for  food. and’  fiber  tire  based  on  (lie  projections  of  the  Nation’s  population  by  the  NPA 
reported  in  Sections  I  and<  2  of  this  appendix.  These  projections  represent  a  population  increase  of  about 
two-and-u-half  tiniest  he  base  year.  I960  level.  In  fie  same  period,  personal  income  is  projected  to  increase  1  (Mimes 
in  constant  dollar  terms.  Not  all  the  increase  in  income  is  expected  to  be  reflected  in  increasing  requirements  for 
food  and  fiber,  nevertheless,  in  the  present  lower  income  categories,  and  especially  to  about  1980,  there  appears  to 
be  substantial  probability  that  per  capita  consumption  wt2  .ncrcasc.-Aftcr  1980,  per  capita  consumption  is  assumed 
to  remain  constant. 

USDA  national  projections  of  requirements  for  the  various  farm  products  arc  listed  in  'Table  l!-b3.  These  reflect 
some  shift  in  food  consumption  patterns.  For  example,  beef  and  poultry  product  per  capita  consuinptibn-cambc 
expected  to  increase,  while  other  meats  and  dairy  pioducts  likely  will  not  be  in  asgreat  a  demand. 

Fstimales  of  expoiuiequireinenls  are  based;  largely  on  judgments  of  the  several  commodity  specialists  .vho  have 
been  inostTannliai  with  past  trends  as  well  as  with  likely. future  patterns.  The. resulting  projections  rceogm/.c  that  the 
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United  States  Demands  for  Major  Farm  Cocvr&Tdrties  •  1959—2020 


(thousands) 


Commodity- 

Uxi? 

1959-61 

19S0  . 

2000 

2020 

Crops: 

Food  Crops . . 

..  Tons’ 

1*9.287 

220,300 

297.970 

404.550 

food  Crops . 

Bu. 

1.326.968 

3.206,833 

4.424.649 

6.128.516 

Other  Crops  . . . 

Tons 

66.-992 

118.991 

164,261 

217.990 

Livestock  Products; 

Smf&Vwi . 

Lbs. 

28.P82.144 

47.520,000 

65.519.000 

90.8 79.000 

Milk  ft  Milk  Products . 

Lbs. 

123,360.000 

145,289.000 

200,291. 000 

277.814.000 

Poultry  ft  Poultry  Products . . 

Lbi. 

S;0S7.42O 

15.726.000 

21.680.000 

30.071.000 

E*r . - . - . 

S3. 

64.832.000 

7S.778.000 

103.S44.000 

144.172.000 

PbrX . 

Lbs. 

20.216,584 

23.959.000 

33.634.000 

45.821.000 

Lamb  ft  Mutton . . 

Lbs. 

1,657,000 

1.701.000 

71377.000 

3.330.000 

U.S.  will  continue  to  capture  a  major  share  of  the  expanding  foreign  market.  At  the  same  time,  nations  presently 
developing  their  agricultural  resources  can  be  expected  to  supply  more  and  more  a*  their  own.. needs  and.  to 
.contribute  to  the  needs  of  other  nations  in  certain  categories. 

3.5.2  Regional  Allocation 

As  noted  in  the  preceding  section  on  ntethodoirigy.'thc  technique  for  projection  was  based  in  part  on  a  demand 
for  agricultural  products  established  for  the  Basin.  This  demand  .was  derived  from  the  projection  of  national  food, 
feed,  arid  fiber  needs  based  on  the  historical  trends- in>  (he  share  of  needs  provided  from  the  Basin.  Commodity 
specialists  of  the  USDA  have  injected  specialized  know  >dgc  of  local  conditions  and  interregional  capacity  in  order 
to  establish  reasonable  allocations.  Table  P-64  shows  the  distribution  of  requirements  to  the  Basin. 

The  projected  increase  in  livestock,  livestock  products  and  poultry  require  substantial  increases  in  feed  and 
roughage  production.  Because  of  the  tremendous  production  potential  of  the  Basin  as  a  whole,  the  large  increase  in 
demands  on  Basin  farmers  is  only  expected. 

3.6  Projected  Production  Patterns  for  Crops  and’  Livestock 

The  purpose  of  this  section  is  to  discuss  projections  of  land  use  and  livestock  production  under  the  assumption 
listed  previously.  Shifts  in  the  cropping  pattern  distribution  for  the  various  basin  plan  areas  arc  considered,  and  the 
significance  of  critical  assumption  arc  outlined.  The  potential  for  agricultural  water  resource,  development  is 
contained  in  Appendix  N,  Agriculture;  Section  8  of  the  appendix  discusses  the  effect  of  the  proposed  plans  of 
development  on  the  agricultural  economy. 

Tabic  P-65  presents  prcscnt??.:id  projected  values  of  crops  and  livestock  by  basin  plan  area,  table  P-66  through 
P-70  show  present  and  projected  crop  and  pasturcland  used  by  basin  plan  areas. 


Table  P-64 

Upper  Mississippi  R|ver  Basin  Demand  for  Major  Farm  Products  —  1959-2020 

(thousands) 


Commodity 

Unit 

1959-61 

.1980 

2000 

2020 

Crops: 

Feed  Crops . 

Tons 

49,61  it 

76,648 

103,580 

140,610 

Food  Crops  . 

.  .  .  . 

Bu. 

2741 

541,155 

746,760 

1,034,419 

Other  Crops . 

.  .  .  . 

Tons 

11996 

2,968 

4,093 

5,677 

L  ivestock  Prod  uc  ts: 

Beef  &  Veal  . 

Lbs. 

4,847,000 

8,062,000 

11,115,000 

15,418,000 

Milk  &  Milk  Products . 

.  .  .  V 

Lbs. 

29,143,000 

34,585,000 

47,679,000  i 

66,134,000 

Poultry  &  Poultry  Products  . . . 

.  .  .  . 

Lbs. 

707,000’ 

1,122,000 

1,457,000 

2,021,000 

Eges . 

Ea. 

11,793,000' 

10,654,000 

14,615,000 

20,271,000 

Pork . 

Lbs. 

8,068,000 

10,241,000 

14,118,000 

19,583,000 

Lamb  &  Mutton . 

. 

.... 

Lbs. 

184,000 

190,000 

265,000 

371,000 
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3.6.1  Basin  Cropping  Patterns 

T«  simplify  the  discussion.  plan  areas  arc  placed  into  northern.  central,  and  southern  grt-ps,  based  on  such 
unify  ins  attributes  as  climate  and  geology.  Generally,  the  plan  areas  within  each  of  'hese  groups  tend  to  respond 
similarly  to  tire  economic  pressures  generated  by  the  models  assumptions.  Plan  Area;  1, 2. 3,  4.  15,  and  16  were 
grouped  as.norilierii:  5.  II.  12.  13.  and  M  as  central;  and  6. 7.  8.  9,  and  10  at- southern.  Plan  Areas  Hand  16  tend 
to  deviate  from  tlie  land  use  pattern;  of  their,  respective  groups. 

Developing  she  data  used  in  the  p'^ramming  model  required  several  assumptions.  Necessarily,  these  arc 
limitations  on  the  p.oicclions  The  assurop-s  hs  listed  in  subsection  3.2.3  are  based  upon  current  knowledge  of 
agricultural  techniques  and  technology  andverrent  expectations  of  future  changes  within  the  agricultural  sector  of 
the  Basin’s  economy.  A  detailed  discussion  .if  cropping  pattern  changes  resulting  from  different  assumptions  is 
presented  subsequently,  beginning  in  subsection  3.6.1. 1. 

For  purposes  of  this  report,  the  major  crops  are  classified  as  food  grains,  feed  grains,  roughage  crops,  and 
permanent  pasture.  Included  in  the  food  grain  category  are  whe.it  and  soybeans  since  they  are  primarily  the  products 
going  toward  major  food  uses  such  as  bread  and  protein  nourishment.  Feed  grains  are  composed  cf  corn  grain,  oats, 
barley,  and  sorghum  grain.  These  are  used  primarily  as  feed  in  the  livestock  ration.  Roughages  include  hay  and  silage 
crops  as  well. as  cropland  use  for  pasture  while  permanent  pasture  is  treated. separately..]!?  addition  to  these  is  a 
category  entitled  miscellaneous  crops  tliatis  composed  of  vegetables.. fruits,  potatoes,  rye.  flaxseed,  and  tobacco. 
Miscellaneous  crops  use  only  a  small  percentage  of  Basin  land,  although -each  may  be  very  significant  in  specific 
locations.  The  nonharvested  category  includes  idle  land  and  land  that  was  planted,  but  not  harvested. 

An  analysis  of  trends  iii  the  cropping  pattern  projections  indicated  that  feed  grains  and  food  grains  will  tend  to 
be  produced  in  the  northern  portion  of  the  Basin.  Food  crop  acreages  also  increase  in  the  central  group  of  plan  areas. 
Food  and  feed  grains  acicage  are  projected  to  decrease  in  the  long  run  in  the  southern  category.  The  central  areas  arc 
projected  to  experience  a  decrease  in  feed-crop  acreages. 

Roughages  will' tend/to  be  located  in  the  southern  group  of  plan  areas.  Although  on  a  historical  basis,  the  plan 
areas  in  .he. northern  group  liad  large  amounts  of  land-devoted  to.roughagcs,  projections  indicate  decreasing  amounts 
in  this  region.  Central  parts  of  the  Basin  arc  projected  to  decrease  the  amount  of  roughage  land  by  1980,  but  then 
return  to  abou'  the  current-level  by  2000.  Only  by  2020,  when  the  pressures  of  food  and  fiber  needs  arc  exerted,  arc 
there  increased  acreages  of  roughages  in  the  central  region  of  the  Basin. 

Acreages  of  permanent  pasture  are  projected  to  ^decrease  in  the  northern  plan  areas  by  1980,  increase  to  the 
1959  level  by  2000,  and  then  decrease  again  through  2020.  This  oscillation  is  primarily  due  to  tiic  sensitivity  of  Plan 
Areas  2,  3,  and  15.  These  plan  areas  can  shift  to  various  alternative  uses,  depending  on  the  relative  intensity  of  land 
use  requii  ru  by  various  demands.  The  central  plan  areas  arc  projected  to  increase  land  in  permanent  pasture  use  by 
1 9S0,  but  then  "decrease  in  20C0  and  continue  the  decline  through  2020.  The  southern  arca-is  projected  to 
-experience  an  incrcasc.-in  permanent  pasture  acreage  throughout  until  after  2000,  at  which  time  a  slight  decrease  will 
.probably  occur.  Generally,  however.-the  southern  plan  areas  have  an  advantage, in  the  production  of  pasture  crops 
compared  to  other  plan  areas. 

A  percentage  share  analysis  describes  the  changes  in  the  cropping  patterns  that  arc  projected  to  occur  over  time, 
for  purposes  here,  the  same  aggregation  of  plan  areas  is  used  as  before,  figure  P-39  depicts  the  percentage  shares  to 
total  land  devoted  to  the  various  types  of  crops  for  the  northern  region  of  tiic  Basin. 

The  northern  region  is  projected  to  specialize more  in  feed  grains  at  the  loss  of  roughages,  permanent  pasture, 
and  nonharvested  lands.  The  increase  in  the  feed  grains  share  of  total  acreage  will  probably  be  41.7  percent  in  1980 
and,  48.4  percent  in  2000.  contrasted  to  the  36.7  percent  of  1959.  The  second  alternative  demand  assumption  for 
2020  results  in  about  54  percent  of  tlte  area’s  cropland  in  use  for  feed-grain  production.  Tltis  is  a  significant  change 
over  time. 

This  northern  are-  will  .probably  also  specialize more  in  food  grains,  the  share  is  projected  to  be  13.4  percent  in 
1680.  about  a  doubling  of  the  6.8  percent  share  of  1959.  The  upward  trend  in  shares  will  probably  continue  to 
about  16.5  percent  in  2020  (under  the  second  alternative  demand  assumption). 

It  is  significant  that  thy-  cooler  climates  of  the  northern  region  can  be  overcome  for  food  and  feed-grain 
orod at. t ion.  Tb  b  is.  in  the  northern-areas,  comparative  costs  for  producing  additional  food  and  feed  grains  ate  lower 
than  in  the  remainder  of  the  Basin,  cveiewith  a  shorter  growing  season. 

figure  P-40  presents  the  percentage  shares  of  crop  types  for  the  central  plan  areas  of  the  Basin. 

The  central  re;  ,  mi  appears  to  have  a. comparative  advantage  with  specialization  in. food  grains.  This  fact  is  not 
very  surprising  since  currently  the  central  plan  areas  contain  most  of  the  I.  nd  in  wheat  and  soybean-production  for 
the  entire  Basin.  Tlu  compar-tive  costs  of  production  imthe  central  region  seem  to  be  eitlienlower  than  elsewhere  or 
to  bp  low  enough  to;p.o' jdc  the  most  cfficicmdand  use  when  larger  acreages  are  devoted  to  food-grains. 
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Figure  P-39.  'Percentage  shares  of  total  acreage  devoted  to  crop  types  in  the  Northern; Areas, 
Upper  Mississippi  River  Basin,  without  additional  water  development,  1959  through  2020. 
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Figure  P-40.  Percentage  shares  of  total  acreage  devoted  to  crop  types  in  the  Central  Areas, 
Upper  Mississippi  River  Basin,  without  additional  water  development,  1959  through  2020. 
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Figure  P-41 .  Percentage  shares  of  total  acreage  devoted  to  crop  types  in  the  Southern  Areas, 
Upper  MississippiiRiver  Basin,  without  additional  water  development,  1959  through  2020. 


Figure  P~fl  describes  the  dunging  trend  in  percentage  shares  lor  the  southern  group  of  plan  areas.  These  plan 
areas  ol  the  soul-  un  giuup  appear  tu  be  quite  sensitive  to  changes  in  demand  levels  for  the  entire  Basin.  Soils  in  the 
region  Jo  appear  to  have  a  comparative  advantage  or  have  hast  disadvantage,  in  roughage  production.  The  share 
analysis  dearly  depicts  an  increasing  portion  of  land  going  for  roughage  crops  as  demand  levels  are  increased  over 
time.  Alsi.  nutkc  tiic  uf  aard  -shift  of  this  proportion  for  thc  2020  second  assumption  where  more  intensive  use  of 
the  Basin's  resources  is  required.  Support  for.  this  argument  is  provided  by  the  decreasing  shares  of  both  fc-ed  and 
food  grains  relative  to  tire  increasing  sliares  cf  roughages. 

In  bnef.  the  cropping  pattern,  unde;  the  no-additional-vvaici-developmcnt  assumption,  results  in  a  shift  over  time 
to  create!  amounts  of  food  and  feed^grain  acreages  in  tiie  northern  region,  while  roughage  crops  tend  toward  the 
southern  legion.  The  -rential  areas  cf  the  Basin  are  projected  to  produce  about  .equally  both  food  grains  and 
louchagcs.  at  some  comparative  loss  of  land -in  feed. grains  and  permanent  pasture.  The  nonliarvcsted  land  wit. 
become  snullei  over  time  as  greater  pressures  for  intensive  land  use.  due  to  increased  food  and  fiber  demands,  make 
it  prohibitively  cosily  to  leave  land  idle. 

3.0.1 .1  Analysis  of  Alternative  Assumptions 

The  cicppng  pattern  discussed  above  b  subject  to  rite  effects  of  different  assumptions  within  il.c  model.  This 
section  dtH-usacs  some  of  the  ways  the  cropping  patterns  might  change  with  changes  in  the  assumptions  listed  in 
subsection  J.2J.  Lick  of  funds  prohibited  separate  computet  runs  for  testing  each  modified  assumption,  but  an 
economic  analyst  based  on  several  solutions  provides  some  insight  to  likely  effects  of  different  assumptions.  More 
extensive  jrs.,u»H»n  *s  found  in  Appendix  X.  To  aid  discussion,  tire  forces  affecting  demand  for  food  and  fiber  will 
be  aggregated  for  an  analysis,  but  forces  affecting  supply  will  be  discussed  separately. 

The  punuiv  assumptions,  changes  in  which  wouhl  sknifican.lv  affect  she  agricultural  demand  levels  for-ihe 
Bis:.?,  are  as  follows:* 

( 1 1  A  projected  national,  population  ibe  g*e.>ier  tlran  the  currently  projected  level  of  a  170- percent  increase 
between  i960  and  2020  weald  increase  demand  for  food  and  fiber,  while  a  lower  projection  would 
decrease  that  demand. 

(2}  A  nse-in  personal  in.ome  for  the  entire  Xaiion^reater  than  the  tenfold  increase  by  2020  (in  const  ant 
1960  dollars)  from  the  1‘JKX)  level  may  shift-demand  while  a  smaller  increase  might  reduce  the  pressure 
in  food  and  fiber.  At  this  magnitude  ef  increase,  the  changing  food  requirements  likely  would  be  more 
in  the  nature  of  j  change  in  taste  rather  than  a  significant  change  in  the  quantity  of  nutrients  required 
per  person. 

(3)  A  change  in  pc;  capita  consumption  would :  have  a  corresponding  effect  on  demand  for  agricultural 
products. 

(4)  A  general  shift  in  consumption  patterns  toward  a  “higher  qualitv”  diei  (more  meal  for  example)  would 
increase  lire  Jenund  for  agricultural  products  because  the  nutrients  are  supplied  less  efficiently.  On  the 
other  hand,  a  shift  toward  a  “lower  quality'’  diet  (cereais.  etc.)  would,  relieve  the  pressure  on 
agricultural  production. 

(5)  Changes  in  the  assumption  on  international  expert  demands  would  have  a  corresponding  effect  on 
requirements  for  food,  feed,  and  fiber. 

Changes  in  the  assumptions  which  have  the  effect  of  increasing  demand  levels  for  agricultural  products  would 
require  a  nunc  intensive  Sand-use  pattern  ami  increase  pressure  on  scjrcc  agricultural  resources.  Conversely,  if 
demand  falls  below  that  projected,  agricultural  resources  would  be  under  a  less  intensive  production  pattern  and  the 
pressures  for  resource  development  would  lessen. 

The  efte-.ts  of  changes  in  demand  levels  are  illustrated  by  comparing  land  use  Table  P-69  with  Table  P-70,  the 
latter  being  tire  pattern  undci  greatest  demand  pressure,  rhe  shifts  among  regions  emphasize  the  change  in  intensity 
of  land  use. 

In  the  group  of  nurtherr.  plan  areas,  the  proportion  of  land  in  both  feed  and  food  grain  production  would 
increase  while  the  pereentjg-  in  roughages  and  permanent  pasture  would  decline.  With  increased  demand,  the  group 
cl  central  plan  areas  wuuld  produce  a  slightly  larger  share  of  the  region’s  total  feed  grain.  A  slight  decrease  would  be 
expected  in  food  grains,  roughage  crops,  and  permanent  pasture.  Again,  in  the  southern  plan  areas  higher  demand 
cncc-.’iagcs  greater  intensity  of  land  use.  The  sharpest  increases  ccur  for  rougliages  and  food  grains  shares  of  total 
acreage,  while  feed  grains  appeal  to  be  unaffected  by  the  shift.  The  only  decline  in  percentage  share  occurred  for 
permanent  pasture. 

'Tile  rumberm:  litre  ciitiespnndc  to  lhal.presenleii  earlier  in  cubseclion  5.3.3.  where  the  assump'ions are  listed. 
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The  preceding  discussion  points  up  the  effect  of  changes  in  demand  assumption  on  the  Basin  agricultural 
resources.  Changes  in  the  supply  assumptions  may  significantly  affect  production  capability  of  tire  Basin. 

The  land  withdrawal  assumption,  (2)  (a)  in  subsection  3.2.3.  places  a  const'ainl  on  the  amount  of  land  available 
for  agricultural  piaduction.  With  increased  land  withdrawal,  less  land  is  available,  thus  a  n.o;e  intensive  cropping 
pattern  is  required  to  meet  given  Basin  demands  and  the  sooner  scarce  agricultural  resources  would  become  critical. 
This  more  intensive  land  use  would  probably  follow  the  same  pattern  as  described  above  under  the  demand 
assumptions. 

One  of  the  most;  critical,  assumptions,  (?Xb)  in  subsection  3.2.3,  is  that  future  yields  and  costs  will  change 
according  to  increased  adoption, of  presently  known  technology .  If  society  chooses  to  invest  resources  into  plant  and 
animal  production  genetics,  substantial  gains  appear  possible  in  tenns  of  release  of  scarce  agriculture  rcsouucs  for 
other-  uses.  For  example,  if  crop  yields  increase  at  a  greater  rate,  the.associatcd  unit  costs  would  be  reduced  aad  an 
acre  of  land  would  be  more  productive.  In  effect,  this  would  permit  poorer  soils  either  tc  remain  idle  or  to  produce 
lower  valued  cfopsiwhilc  production  of  food  and  feed  grains  could  be  concentrated  on  the  belie:  soils.  The  major 
impact  of  a  change  in  i  ds  assumption  is  that  yield  increases  and  accompanying  cost  reductions  are  a  relevant 
alternative  to -water. resource  development,  li.niay  be  desirable  for  the  public  to  support  research  and'adoption  of 
new  yield  increasing  and/or  cost  reduction  technological  improvements  as  a  partial  substitute  foi  agricultural  wjtei 
development  projects  melt  as  wood  protection,  drainage,  and- irrigation.  For  example,  in  2020  whey  the  resource 
strain  is  the  greaicst,  a  yield  increase  of  less  than  .20  percent  would  permit  production  of  all  demands  without 
recourse  to  high-cost  water  activities. 

The  livestock  ration  assumption.  (2Xc)  in  subsection  3.2.3,  is  also  particularly  critical  for  land-use  projections 
and  water  requirements.  Under  a  scarce  resource  situation,  increasing  costs  likely  would  call  for  greater  substitution, 
for  example,  of  com  for  pasture  and  roughage.  This  would  result  in  more  intensive  and  consequently  more  efficient 
land  use.  Fewer  acres  would  be  required  for  meat  production,  thus  permitting  more  meat  production  or  alternate 
land  use. 

In  assumption  (2Xd)  m  subsection  3.2.3.  farmers  were  expected  to  continue  crosio-t  controlling  practices.  If 
erosion  is  not  controlled  as  well  as  assumed,. then  greater  pressure  would  be  exerted  on  the  Basin's  agricultural 
resources. 

3.6.2  Livestock  Production  Patterns 

Basically,  two  factors  were  used  to  determine  the  projected  .production  and  distribution  of  livestock  in  the 
Upper  Mississippi  Study.  Livestock  production  was  assumed  to  fullovy  the  shifts  in  projected  location  of  critical  feed 
crops  with  the  restriction  that  the  historical  location  of  livestock  production  would  limit  the  fluidity  of  relocation. 
The  change  in  gross value  of  livestock  production  is  provided  in  Table  P-65.  Discussion  of  livestock  production  is 
contained  in  Appendix  X. 

3.6.3  Fertilizer  Use 

Projections  of  fertilizer  use  were  developed  in.conjunction  with  the  y  icld  projections  and  the  cropping  pall  ;ni.  A 
maintenance  level  was  assumed  where  any  nitrogen,  phosphorus,  or  potassium,  removeu  by  tl?c  crop  or  by  soil 
leaching,  would  be  replaced!  by  fertilizer  application.  Projections  of  use  then  were  derived  by  including  the  fcrtilizci 
levels  necessary  to  replace  tire  three  major  nutrients  taken  out  of  the  soil  per  unit  of  crop  produced.  After 
coordination  with  soil  scientists,  these  data  were  used  to  project  the  amounts  of  fertilizer  requited  by  soil  ly  pcs  and 
according  to  type  of  crop.  Through  this  process,  fertilizer  requirements  per  acre  were  tied  directly  to  projected 
yields,  since  yield  changes  vary  directly  with  changes  in  levels  of  fertilizer  application  on  any  particular  soil  type. 
Since  emphasis  of  this  appendix  is  placed  on  the  economic  aspects  of  agriculture,  fertilizer  use  is  considered 
primarily  as  ?n  input  cost  in  the  production  process.  Also,  fertilizer  application  rates  can  be  considered  as  an 
alternative  to  wjtcr  resource  development.  Tie  output  of  agricultural  production  could  be  increased  through  higher 
levels  of  fertilizer  use,  but  this  alternative  faces  three  economic  implications: 

(1)  Limits  may  possibly  exist  to  the  response  of  agricultural  output  due  to  fertilizer  application 

(2)  Greater  quantities  of  fertilizer  require  greater  costs,  and 

(3)  Poses  q  possible  threat  to  water  pollution. 

3.6.4  Production  Costs 

Specific  resource  costs  such  as  fertilizer,  lime,  and  harvest  costs  were  direutred  previously.  The  emphasis  here  is 
to  determine  the  costs  over  time  that  arc  possible  w  iih  efficient  land  use  for  the  aiternatv. .  cases  of  additional  water 
resource  development,  contrasted  to  no  additional  water  resource  development  in  agriculture. 
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Table  P-66 

Cropland  Harvested  and  Pastureland  by  Basin  Plan  Areas, 
Upper  Mississippi  River  Basin  —  1959 
(thousand  acres) 

Source: Compiled  from  1959  Agricultural  Census  Data  by  Economic  Research  Service 


Basin  Plait  Area 

Total 

Food 

Grains* 

Feed 
Grains b 

Roughage 

Crops* 

Permanent 

Pasture 

Misc.  Non- 

Crops'*  hahested * 

1,  Mississippi  Headwaters . . . . . 

7.233 

354 

2.037 

2,147 

899 

84 

1.712 

2.  Chippewa  add  Black  . . ^  . 

3,357 

44 

703 

1.310 

450 

24 

823 

3.  Wisconsin  . . . . . 

3,943 

13 

793 

1.380 

510 

66 

1.186 

4.  Rock  . . . . . . . 

7,695 

204 

3,568 

2.210 

942 

113 

659 

5.  Illinois: 

5A  (North) . 

2.776 

349' 

970 

719 

112' 

48 

578 

58  (South)  . 

13,328 

3,059 

6.358 

1.800 

896 

93 

1,122 

6.  Kaskaskia  . 

3299 

1239 

998 

423 

269 

13 

356 

7-  Big  Muddy . . . 

1275 

.317 

266 

249 

83 

12 

348 

8.  Meramec . . . 

2260 

274 

575 

1,008 

316 

11 

776 

9.  Salt  . .  . . 

3.039 

687 

636 

634 

634 

5 

443 

10.  -  Fox;  Wyaconda.  &  Fabius  . . 

1,371 

326 

317 

285 

343 

7 

93 

11.  Des  Moines  . 

9.310 

1.249 

4,954 

1.642 

1.011 

40 

914 

12.  Skunk . 

2.363 

203 

1,190 

482 

290 

2 

196 

13.  Iowa  and  Cadar . 

7,430 

534 

4.285 

1,568 

474 

30 

539 

14.  Turkey;  Maquoketa.Wapsipinicon,  Si  Upper  Iowa  . .  . 

4,401 

100 

2.196 

1292 

430 

5 

378 

15.  Cannon,  2umbrd,  &  Root . . . 

2,649 

192 

1,071 

725 

276 

30 

355 

46.  Minnesota . 

8.895 

1.468 

4.159 

1.397 

743 

285 

„  843 

Total  . . „ . 

85.829 

10,612 

35,076 

19.271 

8.678 

868 

11.324 

3  includes  whea:;soybean*. 

b  Induces  corn;  oats,  barley,  sorghum  grain. 

c-!ncludes  ail  hay,  cropland  pasture,. corn  and  sorghum  silage. 

d  includes  crops  planted  to  fruit,  vegetables,- oil  crops  and  miscellaneous  small  grain. 

e  includes  tend  planted  to  crops  and  not  harvested  and  fallow  land. 


The  total  cost  of  producing  food,  feed,  and  roughage  crops  is  projected  to  amount  to  S2.66  bilfion  in  I9S0 
without  water  resource  development.  This  is  projected  to  increase  to  $3.54  billion  by  2000.  The  values  for  the  water 
d,r  .’lopmcni  alternative  are  S2.58  and  S3.42  billion,  respectively,  for  1980  and  2000.  Thus,  if  water  resource 
development  occurred  when  it  is  most  economically  desiiablc,  the  cos’,  of  production  would  be  SS0  million  less  in 
1980  than  the  nondevclopmcnt  case.  The  difference  is  projected  to  be  SI 20  million  in  2000. 

The  analysis  for  2020  is  a  different  case.  Under  the  primary  assumption  conditions,  sufficient  land  resources 
were  not  available  to  meet  all  of  the  projected  food. and  feed  =  demands.  Two  alternative  assumptions  were  then 
established  for  the  without-w3tcr  resource  development  alternative.  First,  it  was  assumed  that  Basin  farmers  would 
reduce  production  of  corn  for  Basin  export,  and  continue  growing  other  crops  needed  for  food  production  and  the 
livestock  ra'kms  (see  Table  P-69).  Thus,  com  demand  was  reduced  to  about  65  percent  of  the  original  level.  The 
second  assumption  was  that  Basin  farmers  probably  would  reduce  production  of  ali  crops  across  the  board,  rather 
than  reducing  corn  production  alone  (sec  Table  P-70).  Under  this  assumption  and  without  additional  watci  recourse 
activity,  the  Basin  could  provide  about  85  percent  of  original  demands  for  all  crops.  The  total  cost  of  production  in 
the  nondevclopmcnt  case  was  $3.94  billion,  assuming  only  a  reduction  in  corn  production.  It  was  S4.09  billion  with 
the  85-pcrccnt  across  the  board  demands.  Strict  comparability  with  the  additional  water  resource  development  case 
is  not  possible  because  land  is  available  to  meet  ali  demands  if  water  development  is  allowed.  However,  a  computer 
run  was  made  with  water  development  at  70  percent  of  food  demands,  thus  enabling  a  comparison.  Without 
development,  costs  totaled  $3.15  billion  compared  to  the  $3.06  billion  production  costs,  when  water  resource 
development,  is  allowed  as  they  become  economically  desirable.  These  costs  arc  lower  than  the  2000  time  period 
since  the  demand  was  substantially  contracted  from  the  original  levels.  If  all  demands  arc  met  in  2020  with  water 
development  allowed,  cos:s  are  projected  to  amount  to  S5.1 1  billion. 

Even  though  water  development  tends  to  reduce  total  costs,  various  other  allernativcs  may  be  just  as  desirable 
from  a  public  viewpoint.  Society  possibly  may  realize  a  net  savings  by  placing  greater  stress  on  improving  technology 
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Table  P-67 

Cropland  Harvested  and  Pastureland  by  Basin  Plan  Areas, 
Upper  Mississippi  River  Basin  —  1980 
(thousand  acres) 


Source:  Compiled  by  Economic  Research  Service 


Basin  Plan  Area 

Tote! 

Food 

Grains1 

Feed 

Grainsb 

Roughage 
Crops F 

Permanet 

Pasture 

Misc.  Non- 

Crops A  harvested e 

1. 

Mississippi  Headwaters . 

6,962 

938 

2.264 

1,752 

898 

73 

1,037 

2. 

Chippewa  and  Black  . . . 

3.351 

167 

1.349 

484 

418 

24 

909 

3. 

Wisconsin  . 

3,931 

163 

1,326 

798 

380 

40 

1.224 

4. 

Rock  . 

7.576 

1,234 

3.707 

1,199 

622 

98 

716 

5. 

Illinois: 

5A  (North)  . 

2,521 

42a 

1,570 

318 

105 

59 

43 

58  (South)  . 

12,488 

3.964 

5,067 

1,814 

1.332 

85 

207 

6. 

Kaskaskia  . 

3,255 

1,137 

863 

398 

534 

8 

15 

7. 

BigMuddv . 

1,272 

453 

260 

137 

394 

3 

25 

8. 

Meramec . 

2,817 

451 

248 

302 

719 

10 

1.087 

9. 

Salt  . 

3,029 

653 

197 

748 

1.054 

7 

3."» 

10. 

Fox,  Wyaconda,  3t  Fabius . 

1.349 

339 

157 

292 

363 

2 

196 

11. 

Des  Moines  . 

9,784 

2,222 

4.102 

1.543 

1.480 

69 

368 

12. 

Skunk  . 

2,359 

494 

626 

585 

603 

14 

37 

13. 

Iowa  and  Cedar . 

7,381 

1.289 

3.278 

1,288 

1,330 

44 

152 

14. 

Turkey,  Maquoketa,  Wapsipinicon.  &  Upper  Iowa  . . . 

4.3S6 

391 

2,278 

966 

175 

26 

550 

15. 

Cannon,  Zumbro,  &  Root . 

2.578 

325 

1.543 

199 

191 

17 

303 

16. 

Minnesota . . . 

8,829 

1.633 

3.657 

2.462 

486 

153 

438 

Total . 

83.868 

16,278 

32,512 

15.535 

11.064 

732 

7.677 

1  Includes  wheat,  soybeans. 

b  Includes  corn,  oats,  barley,  sorghum  grain. 

c  Includes  all  hay.  cropland  pasture,  corn  and  sorghum  silage. 

d  Includes  crops  planted  to  fruit,  vegetable,  oil  crops,  and  mitc«l!anaoui  small  grain. 

e  Includes  land  planted  to  crops  and  not  harvested  and  fallow  land. 


um],  of  encouraging  the  adoption  of  newer  technologies.  An  example  of  tills  might  be  development  of  a  type  of 
barley  seed  that  brings  substantial  increases  in  >  tcld.  This  could  be  coupled  with  the  development  of  a  more  efficient 
milling  process  am.  may  enhance  the  use  of  barley  in  the  feed  ration.  A  shift  in  the  feed  ration  may  decrease  the 
need  for  water  development  from  she  public  viewpoint. 

3.7  Rural  Farm  Employment  and  Population 

The  projection  of  farm  employment  is  a  function  of  the  projections  of  production  and  production  technology. 
The  numbers  of  people  employed  on  farms  determines  the  number  of  farm  families  and  consequently  the  farm 
population.  The  following  paragraphs  summarize  tiic  way  that  the  preceding  projection  of  production  has  been 
converted  to  projection  of  farm  population  and  employment. 

3.7.1  Basin  Farm  Employment  by  Economic  Subregion  and  by  Basin  Plan  Areas 

The  upper  Basin  has  experienced  considerable  declines  in  farm  employment.  Between  J940  and  1950  it  fell  by 
84.2  thousand  to  872.4  thousand,  it  declined  by  255.5  thousand  during  the  1950  decade  to  605.8  thousand  persons 
m  I960.  Simultaneously .  farm  productivity  has  increased,  thus  enabling  grtz^r  total  output  per  employee.  In  the 
L'ppcr  Mississippi  states,  the  index  of  output  per  man-hour  rose  from  38  in  1940  to  62  in  1950  and  1 14  in  1960 
(1957  1959  -  100.0).  The  Ad  Hue  Water  Resources  Council  projected  dollar  output  per  man-hour  to  rise  from  1.70 
in  5959-61  to  about  14.12  in  2020. 

Increased  productivity  pet  unit  of  labor  can  be  expected  to  continue  in  the  Basin.  Basin  productivity,  measured 
by  the  total  dollar  value  of  farm  output  per  employee,  is  projected  to  increase  86  percent  between  1959  and  1980. 
From  19S0  to  2000  another  increase  of  70  percent  is  expected. 

The  Jcdiiic  in  farm  employment  coincides  with  increasing  demand  for  workers  in  other  sectors  of  the  economy, 
including  particularly  the  faim -associated  industries  “agribusiness”.  In  the  Basin  generally,  farm  employment  is  a 
relatively  small  share  of  total  employment.  Thus,  shifts  which  appear  relatively  large  in  farm  terms  arc  small 
considered  m  the  overall  labor  force.  A  look  at  the  low  projection  of  unemployment  rates  in  the  economic 
subregions  (Part  il  of  Draft  No.2,  Appendix  P)  suggests  that  production  demands  encourage  shifts  to  nonfarm 


P-126 


employment.  Only  in  partial  Economic  Subregion  “C”  is  unemployment  cxpi.tcd  to  be  e.\ics>nc,  .  i.J  this  could 
well  be  countered  by  shifts  within  the  subregion  a.'J  anung  subregions.  Foresight  in  developmental  planning  in  tins 
area  appears  particularly  desirable. 

Employment  projections  by  Basin  plan  area  and  economic  subregion  arc  presented  m  Tables  P  72  and  /’  73, 
respectively.  Only  the  Big  Muddy  Basin,  Pier  Area  7,  exhibits  constant  fane,  employment  between  I960  and  1980. 
This  is  due  to  the  substantial  increase  in  agricultural  production  projected  for  this  plan  area.  Two  altcrna  no  changes 
could  reduce  employment  hi  the  Big  Muddy  Basin.  (I)  agricultural  production  ai  a  level  lower  than  projected,  or  (2) 
a  sharp  increase  in  output  per  employee.  The  first  case  is  highly  unlikely  because  labor  consuming  roughages  and 
pasture  arc  particularly  suited  to  the  Big  Muddy  soils  and  the  associated  livestock  base.  Tire  second  ease  is  also 
unlikely  because  the  dollar  value  of  output  per  employee  is  already  projected  to  increase  by  a  substantia!  137 
percent  between  1960  and  1980.  This  is  higher  than  the  average  for  the  Basin  and  also  higher  than  the  projections 
made  by  the  Ad  Hoc  Water  Resources  Council  for  the  Nation  as  a  whole.  Farn.  employ  ment  projections  for  the  rest 
of  the  plan  areas  shew  decreases  between  1959  and  3980.  This  is  in  accordance  with  the  faster  rate  of  increase  in 
productivity  per  worker  than  the  rate  of  increase  in  production. 

3.7.2  Basin  Farm  Population  by  Economic  Subregion  and  by  Basin  Plan  Areas 

As  with  farm  employment,  the  historic  trends  in  farm  population  have  aiso  been  declining.  In  the  1950  to  I960 
decade,  the  Basin’s  farm  population  declined  by  538  tiiousand.  about  20  percent.  Population  generally  follows 
employment,  thus,  these  trends  have  resulted  either  from  physical  employment  changes  from  area  to  area  or  from 
the  movement  of  former  fami  employees  Into  nonfcrm  activities.  These  trends,  as  wns  pointed  out  in  previous 
paragraphs,  arc  expected  to  continue.  Tables  P-71  and  P-74  provide  population  projections  by  basin  plan  area  and 
economic  subregion,  respectively. 


Table  P-68 

Cropland  Harvested  and  Pastureland  by  Basin  Plan  Areas, 
Upper  Mississippi  River  Basin  -  2000 
(thousand  acres) 

Source:  Compiled  by  Economic  Research  Service 


Basin  Plan  Area 

1.  Mississippi  Headwaters . 

2.  Chippewa  and  Black  . 

3.  Wisconsin  . . . . . 

4.  Rock  . 

5.  Illinois: 

5A  (North)  . 

53  (South)  . 

6.  Kaskaskia  . . . 

7.  Big  Muddy . 

8.  Vteran-.ee . 

3.  Salt  . 

HO.  Fox.  Wyaconda,  &  Fabius . 

11.  Das  Moines  . 

12.  Skunk  . 

13.  Iowa  and  Cedar . 

14.  Turkey,  Maquoketa,  Wapsipinicon.  &  Upper  Iowa  . . . 

15.  Cannon,  Zumbro,  8:  Root . 

16.  Minnesota . 


Total 

Food 

Grains3 

Feed 

Grein& 

Roughage 
Crops i® 

Permanent 

Pasture 

Misc.  Non- 

Crops' i  harresiet 

6,728 

733 

2.807 

2,092 

670 

81 

345 

3,345 

321 

1,677 

393 

713 

27 

214 

3,916 

212 

1,844 

610 

909 

44 

297 

7.446 

1,374 

4.174 

706 

925 

107 

160 

1,727 

416 

1,016 

111 

96 

66 

22 

12,365 

4,184 

4,769 

2,260 

892 

93 

167 

3.206 

927 

740 

885 

630 

9 

15 

1,270 

368 

265 

218 

389 

3 

27 

2,525 

339 

336 

762 

874 

11 

203 

3,028 

533 

176 

935 

1.248 

8 

128 

1,368 

232 

190 

364 

508 

3 

71 

9,761 

2,779 

3,696 

1,851 

1,198 

77 

160 

2.357 

695 

594 

901 

121 

15 

31 

7,331 

1,537 

3,426 

1,833 

409 

49 

77 

4.341 

343 

2,853 

522 

545 

29 

44 

2,555 

308 

1,686 

151 

370 

19 

21 

8,811 

1,655 

3,677 

2,895 

302 

170 

112 

82,080 

16,961 

33,926 

17,489 

10,799 

811 

2,094 

Total 


3  Includes  wheat,  soybeans, 
b  Includes  corn,  oats,  barley,  sorghum  grain. 

*  Includes  all  hay,  cropland  pasture,  corn  and  sorghum  silage. 

“  Includes  crops  planted  to  fruit,  vegetable,  oil  crops,  and  miscellaneous  small  grain. 
e  Includes  land  planted  vo  crops  and  not  harvested  and  fallow  land. 
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Table  P-69 

Cropland  Harvested  and  Pastureland  by  Plan  Areas, 
First  Alternative1 

Upper  Mississippi  River  Basin  —  2020 
{thousand  acres) 

Source  Compiled  by  Economic  Research  Service 


Plan  Area 

Total 

Food 

Gmir.fr 

Feed 

Grainfr 

Roughage 

Cropfr 

Permanent 

Pasture 

Misc. 

Crops? 

Other f 

1. 

Mississippi  Headwaters . 

6.634 

582 

3.154 

2,393 

384 

97 

19 

2. 

Chippewa  and  Black  . 

3,343 

384 

1,554 

792 

478 

34 

101 

3. 

Wisconsin  . . 

3.900 

253 

1.850 

230 

703 

52 

212 

4. 

Rock  . 

7.362 

1,417 

3,952 

1.17? 

311 

120 

351 

5. 

Illinois: 

SA  (North)  . 

1.161 

408 

482 

165 

24 

74 

8 

5B  (South)  .  . . . . 

12.190 

4,205 

3.453 

2.S37 

441 

108 

1.146 

6. 

Kaskaskia  . . . . . 

3.197 

893 

448 

1.487 

357 

11 

1 

7. 

Big  Muddy . 

1.271 

311 

171 

546 

227 

4 

12 

8. 

Meramec . 

2.406 

278 

140 

1,389 

585 

13 

1 

9. 

Salt  . 

3.009 

353 

155 

1,737 

755 

9 

10. 

Fox.  Wyaconda,  &  Fobius . 

1.368 

191 

165 

740 

258 

3 

11 

11. 

Des  Moines  . 

9.749 

2.836 

3.486 

2.740 

39? 

90 

150 

12. 

Skunk  . 

2.359 

655 

545 

i,076 

12 

18 

22 

13. 

Iowa  and  Cedar . . . 

7.284 

1,563 

3,403 

2,100 

69 

56 

93 

14. 

Turkey,  Maquoketa,  Wapsipinicon.  &  Upper  Iowa  . .  . 

4,365 

283 

2.928 

842 

248 

35 

29 

15. 

Cannon,  Zumbro.  &  Root . 

2,548 

29b 

1.57? 

430 

213 

22 

It 

16. 

M:nnesota . 

8.811 

1,672 

3,427 

3,216 

157 

197 

102 

Total . 

80,957 

16,630 

30,890 

24,496 

5.689 

943 

2,309 

J  With  scarce  land  resources  this  first  alternative  considered  a  limitation  of  export  corn. 

b  Includes  wheot,  soybeans. 

c*  Includes  corn.  oats,  barley,  sorghum  grain. 

^  Includes  all  hay.  cropland  pasture,  corn  and  sorghum  silage. 

e  Includes  crop::  planted  to  fruit,  vegetable,  oil  crops  and  miscellaneous  smalt  grain, 
f  Includes  land  planted  to  crops  and  not  harvested  and  fallow  land. 
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Table  P-70 


Cropland  Harvested  and  Pastureland  by  Basin  Plan  Areas, 
Likely  Alternative,*  Upper  Mississippi  River  Basin  —  2020 
{thousand  acres} 


Basin  Plan  Area 

Total 

Food 
Grains b 

Feed 

Grains? 

Boughaec 
Crops y 

Permanent 

Pasture 

Misc. 

Cropse 

A 'on- 

hancsted? 

1. 

Mississippi  Headwaters . . 

. . .  6,582 

666 

4,167 

1.624 

9 

97 

19 

2. 

Chippewa  and  B’sck  . 

. . .  3,346 

488 

2,236 

477 

9 

35 

101 

3. 

Wisconsin  . .  . . 

. . .  3,902 

726 

2,202 

706 

1 

53 

212 

4. 

Roch  . . 

. .  .  7,365 

1,452 

4,257 

1,141 

4 

121 

391 

5. 

Illinois: 

5A  (North)  . 

...  1,162 

327 

591 

161 

1 

74 

8 

SB  (South)  . 

...  12,191 

4,264 

4.444 

2,212 

16 

108 

1.146 

6. 

Kaskaskia  . 

. . .  3,199 

1,038 

566 

1,534 

49 

11 

2 

7. 

Big  Muddy . 

. . .  1,273 

376 

235 

645 

.2 

4 

12 

8. 

Meramec . 

. . .  2,409 

600 

125 

1,664 

5 

14 

1 

9. 

Salt  . 

. . .  3,012 

414 

132 

2,418 

39 

10 

-E 

10. 

Fox,  Wyaconda  Si  Fabius . 

. . .  1.371 

114 

37 

1.177 

2/ 

4 

12 

11. 

Des  Moines  . 

. .  .  9,751 

2,651 

3,379 

3,333 

142 

90 

151 

12. 

Skunk  . 

. . .  2,360 

497 

730 

1.077 

17 

18 

22 

13. 

fovea  and  Cedar . 

. . .  7.288 

1.399 

3,933 

1.805 

1 

57 

94 

14. 

Turkey,  Maqucketa,  Wapsipinicon,  &  Upper  Iowa 

. . .  4,368 

32S 

3,086 

890 

— £ 

35 

30 

15. 

Cannon,  Zumbro,  &  Root . 

.  . .  2.550 

319 

1.770 

424 

3 

23 

11 

16. 

Minnesota . 

. .  ,  8.813 

1,718 

2,937 

3.856 

2 

197 

102 

Total  . 

. . .  80.942 

17,375 

34,827 

25.151 

325.2 

95? 

2,314 

3  Uniform  crop  production  limitation  with  scarce  tend  resource, 
b  Includes  wheat,  soybeans. 
c  Includes  corn,  oat*,  barley,  sorghum  grain. 
d  Includes  all  hay,  cropland  pasture,  corn  arid  sorghum  silage. 

c  Includes  crops  planted  to  fruit,  vegetables,  oil  crops  and  miscellaneous  small  grain. 
f  Includes  land  planted  to  crops  and  not  harvested  and  fallow  land. 

£  Less  than  one  thousand  acres. 


Table  P-71 


Farm  Population  by  Basin  Plan  Areas, 

Upper  Mississippi  River  Basin 
(thousands) 

Historical  Projected 


Plan  Area  1940  1950  I960  1980  2000  2020 

1.  Mississippi  Headwaters .  3G1  292  219  145  104  91 

2  Chippewa  &  Black .  169  139  106  75  55  49 

3.  Wisconsin  .  '.87  153  117  78  64  59 

4.  Rock  .  262  229  197  159  113  87 

5.  Illinois: 

5A.  (North) .  147  122  80  43  23  14 

5B.  (South) .  397  318  250  182  143  111 

6.  Kaskaskia  .  126  97  72  49  37  33 

7.  Big  Muddy .  67  51  27  25  19  17 

8.  Meramec .  150  113  62  39  26  25 

3.  Salt  .  95  75  55  38  34  27 

10.  Fox,  Wyaconda,  &  Fabius .  34  27  21  18  16  13 

11.  Des  Moines  .  275  233  192  141  109  96 

12.  Skunk .  76  64  53  36  28  22 

13.  lowa-Cedar  .  222  192  169  132  94  81 

14.  Turkey,  Maquoketa,  Wapsipin'con,  &  Upper  iowa  ...  147  131  117  97  75  64 

15.  Cannon,  Zumbfo,  &  Root .  94  81  72  61  46  38 

16.  Minnesota .  230  197  168  128  106  96 

Total  . 3,039  2,514  1,977  1,446  1,092  925 


Table  P-72 


Farm  Employment  by  Basin  Plan  Areas, 
Upper  Mississippi  River  Basin 
(thousands) 


Plan  Area 

1940 

Historical 

1950 

i960 

1980 

Projected 

2000 

2020 

1.  Mississippi  Headwaters . 

1G6 

96 

63 

44 

33 

30 

2.  Chippewa  £  Black . 

51 

43 

32 

24 

18 

17 

3.  Wisconsin  . 

57 

54 

35 

25 

21 

20 

4.  Rock  . 

88 

84 

64 

53 

39 

31 

5.  Illinois: 

5A  (North) . 

50 

44 

29 

16 

9 

6 

5B  (South) . 

122 

106 

76 

59 

48 

38 

6.  Kaskaskia  . 

36 

31 

19 

14 

11 

10 

7.  Big  Muddy . 

12 

12 

6 

6 

5 

5 

8.  Meramec . 

39 

34 

18 

12 

8 

8 

9.  Salt  . 

30 

25 

15 

11 

10 

8 

1C.  Fox,  Wyaconda,  S>  Fabius . 

11 

9 

6 

5 

5 

4 

11.  Oes  Moines  . 

89 

82 

58 

44 

35 

32 

12.  Skunk . 

25 

22 

16 

12 

9 

8 

13.  lowa-Cedar  .  . . 

77 

72 

54 

44 

32 

29 

14.  Turkey,  Maquokeia,  Wapsipinicon,  &  Upper  Iowa  . . . 

51 

48 

38 

32 

40 

23 

15.  Cannon,  Zumbro,  &  RooJ . 

33 

32 

22 

20 

16 

13 

16.  Minnesota  . 

78 

/3 

54 

43 

36 

34 

Total  . 

955 

874 

605 

464 

361 

316 

Table  P-73 

Farm  Employment  by  Economic  Subregion, 

Upper  Mississippi  River  3asin 
(thousands) 

Economic  Subregion 

1940 

Historical 

1950 

1960 

1980 

Projected 

2000 

2020 

1.  Minneapolis-St.  Paul  . 

.  152.4 

141.6 

98.3 

70.3 

51.0 

4?.5 

A.  Duluth-Superior . 

.  17.7 

15.2 

7.2 

6.0 

3.7 

3.; 

8.  Fargo-Mcorhead . 

.  22  .4 

21.4 

15.7 

>3.8 

10.7 

d.1 

C.  Sioux  Falls . 

.  33.0 

30.3 

23.5 

17.9 

14.6 

12.6 

II.  Eau  Claire . 

.  109.2 

103.0 

69.0 

51.6 

41.7 

32.9 

III.  DesMoines-Ft.  Dodge  . 

.  157.5 

145.4 

105.6 

84.6 

66.2 

61.2 

IV.  Rock  Island-Davenport-Moline  . .  .  . 

.  131.5 

124.0 

95.1 

76.5 

58.8 

53.1 

V.  Milwaukee . 

.  60.3 

55.7 

37.5 

27.8 

18.6 

17.3 

VI.  St.  Louis . 

.  101.5 

139.1 

81.3 

61.9 

50.7 

45.9 

VII.  Peoria . 

.  92.8 

82.1 

58.1 

44.1 

37.7 

32.1 

VIII.  Chicago . 

.  60.3 

57.4 

41.7 

26.6 

(9.4 

17.0 

Total . 

.  1,004.6 

915.2 

633.0 

481.1 

373.1 

325.8 

Table  P-74 

Farm  Population  by  Economic  Subregion, 
Upper  Mississippi  River  Basin 


(thousands) 


Economic  Subregion 

Historical 

Projected 

1940 

1950 

I960 

1<J80 

2000 

2020 

1. 

Minneapolis-St.  Paul  . 

.  467.2 

395.1 

328.3 

229.9 

179.6 

165.7 

A. 

Duluth-Superior . 

.  73.6 

54.2 

31.6 

25.2 

14.8 

12.1 

B. 

Fargo-Mcorhead . 

.  73.4 

61.2 

48.2 

400 

30.0 

21.9 

C. 

Sioux  Fails . 

.  95.6 

84.0 

72.0 

51 .9 

40.9 

34.0 

II. 

tau Claire  . . 

.  359.2 

293.0 

226.3 

1C0.2 

123.6 

109.9 

III. 

Des  Moines-Ft.  Dodge . . 

.  477.3 

403.3 

337.1 

251.6 

189.0 

164.1 

IV. 

Rock  Isisnd-Davenport-Moline . 

.  385.8 

337.1 

295.8 

238.4 

178.3 

145.0 

V. 

Milwaukee . 

.  185.5 

157.3 

116.0 

80.3 

53.7 

42.5 

Vi. 

St.  Louis . 

.  588.9 

453.3 

295.0 

206.6 

160.1 

139.8 

VII. 

Peoria . . . 

.  300.2 

236.4 

186.7 

135.6 

106.4 

81.3 

VIII. 

Chicago . 

.  207.1 

173.1 

126.3 

79.5 

53.8 

41.5 

Total . 

.  3.213.8 

2.648.0 

2,063.3 

1.499.2 

1.130.2 

957.8 

Table  P-75 

Land  in  Urbanized  Areas  by  Basin  Plan  Area, 

Upper  Mississippi  River  Basin  -  1960,  I960,  2000  and  2020 
(thousand  acres) 


Source:  Economic  Research  Service 


Plan  Area 

I960 

1980 

2000 

2020 

1.  Mississippi  Headwaters . 

822 

1.041 

1,274 

1,423 

2.  Chippewa  and  Black  . 

246 

251 

257 

260 

3.  Wisconsin  . . 

327 

345 

360 

376 

4.  Rock  . 

392 

515 

642 

727 

5.  Illinois: 

5A  (North)  . 

887 

1,375 

2.168 

2,735 

53  (South)  . 

832 

1,432 

1,556 

1,731 

6.  Kaskaskia  . 

283 

328 

377 

386 

7.  Big  Muddy . 

113 

116 

117 

118 

8.  Meramec . 

302 

444 

736 

856 

9.  Salt  . 

114 

122 

124 

142 

10.  Fox,  Wyaconda,  &  Fabius . 

50 

52 

53 

54 

11.  Des  Moines  . 

445 

478 

502 

513 

12.  Skunk . 

122 

127 

129 

129 

13.  Iowa  and  Cedar . . . 

373 

420 

471 

516 

14.  Turkey,  Maquoketa,  Wapsipinicon,  &  Upper  Iowa  .  .  . 

194 

210 

225 

231 

15.  Cannon,  Zumb.'o,  &  Root . 

139 

211 

232 

240 

16.  Minnesota . 

323 

394 

411 

412 

Total . 

5,964 

7,861 

9,634 

10,849 
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Section  4 

FOREST  RESOURCES 


Forestry  is  one  of  the  major  *and  uses  in  the  Upper  Mississippi  River  Basin.  Over  one-fifth  of  the  land  area  of  the 
Raslfi  is  devoted  to  this  use.  Wood  is  one  of  the  major  crops.  The  harvesting  and  manufacturing  of  limber  products 
provides  considerable  employment  within  the  region.  And  the  importance  of  other  forest  products  such  as  Christmas 
trees,  furs,  wildlife,  and  recreation  is  substantial. 

The  U.S.  Forest  Service  of  the  Department  of  Agriculture  has  assumed  responsibility  for  compiling  and 
presenting  information  on  the  forest  land  and  timber  resources.  The  North  Central  Forest  Experiment  Station, 
which  has  conducted  two  surveys  of  the  timber  resources  of  most  of  the  states  in  the  Basin,  has  undertaken  the  task. 
This  section  of  the  report  includes  an  analysis  of  the  forest  resources,  their  use,  and  resulting  employ!  .e:it  in  the 
Basin  and  its  economic  subregions.  It  also  includes  seven  tables  presenting  information  about  area,  ov,  .lership, 
present  timber  volume,  timber  products  output,  and  employment.  Appendix  N,  Agriculture,  and  Apptnuix  P, 
Economic  Base  Study  and  Projections  (Draft  No.  2),  contain  additional  discussion  and  information  concerning  the 
significance  of  forest  resources  to  the  economy  of  tiic  Basin. 

4.1  Forest  Land 

Forests  of  the  Basin  include  a  number  of  major  types  ( Figure  P-42).  The  types  change  in  response  to  climatic 
variables  such  as  precipitation,  temperature,  and  lengih  of  growing  season  and  in  response  to  soil  and  drainage.  The 
forests  of  the  M:nneapolis-St.  Paui,  Eau  Claire,  Fargo-Mcorhead,  and  Duluth-Superior  subregions  run  largely  to  pine, 
spruce-fir,  and  aspen-birch  types.  The  woodlands  of  the  remainder  of  the  Basin  are  largely  oak-hickory  on  the 
uplands  and  elm-ash-cottonwood  in  the  river  bottoms.  Pine  and  oak-gum-cypress  types  from  the  soutii  have  invaded 
southeastern  Missouri. 

Much  of  the  area  along  the  prairie  margin  and  in  Wisconsin  and  Illinois,  once  forested,  has  been  cleared  for 
agriculture.  Most  of  the  remaining  forest  has  been  burned  over  and  grazed,  or  “mined”  for  the  best  tmos.  Today’s 
forests  are  characterized  by  many  cull  or  undesirable  trees  and  are  badly  in  need  of  forest  management  treatments. 
Even  so  these  forests  are  important  to  the  cultural  and  economic  life  of  the  Basin  and  will  likely  be  of  increasing 
importance  to  recreation  and  timber  production. 

4.1.1  Commercial  Forest  Land 

Commercial  forests  cover  2714  million  acres  (21  percent)  of  land  in  the  Basin.  Two  of  tiie  subregions  which  are 
among  the  larger  in  terms  of  land  area  contain  over  half  of  the  commercial  forest  land  in  the  Basin  (Figure  P-43  and 
Table  P-76).  These  are  the  Eau  Claire  ana  St.  Louis  subregions,  each  with  28  percent  of  the  commercial  forest  land 
area  in  the  Basin.  Of  the  remaining  subregions  only  the  Duluth-Superior  has  more  than  7  percent  of  the  commercial 
forest  land  in  the  Basin. 

The  commercial  forests  arc  generally  more  dominant  in  areas  with  rough  terrain,  stony  or  sandy  land  or  wet  or 
cold  soils  and  less  dominant  on  the  more  leycl,  warm  and  fciiiie  soiis.  Almost  three-quarters  of  the  land  are  of  the 
Duluth-Superior  subregion  and  almost  half  of  the  land  area  of  the  Eau  Claire  subregion  are  occupied  by  commercial 
forests.  On  the  other  hand,  commercial  forests  make  up  only  2  percent  of  the  land  area  in  the  Sioux  Falls  subregion. 
Similar  wide  variations  often  occur  within  subregions  (Figure  P-44). 

The  very  large  increase  in  population  by  the  year  2020  is  expected  to  result  in  the  withdrawal  of  considerable 
forest  land  from  the  commercial  forest  classification.  Since  past  trends  in  fciest  land  use  arc  inadequate  for 
estimating  the  commercial  forest  land  area  in  the  year  2020,  estimates  were  made  using  the  Conservation  Needs 
Inventory  and  other  sources.  In  each  state,  estimates  were  made  of  the  reduction  of  commercial  forest  resulting  from 
anticipated  urban  expansion,  reservoirs  and  refuges,  parks,  piivate  recreation,  agriculture,  and  miscellaneous 
purposes,  such  as  roads,  power  lines,  etc. 

Finally,  estimates  were  made  of  the  commercial  forest  land  in  the  year  2020  for  eacli  state,  and  the  percent  of 
change  since  the  last  survey  was  figured.  The  estimated  percent  of  change  in  commercial  forest  area  ranged  from  a 
reduction  of  17  in  Iowa,  to  14  in  Illinois,  to  12  in  Minnesota,  to  12  in  Missouri,  and  to  4  in  Wisconsin.  The  average 
reduction  in  the  five  states  by  the  year  2020  cam  to  10  percent. 

While  the  forest  acreages  estimated  for  2020  may  not  be  correct,  they  indicate  that  reductions  in  the  areas  of 
commercial  forest  land  may  be  expected.  Perhaps  only  nine-tenths  of  the  commercial  forest  land  now  being  used  to 
raise  timber  will  be  available  in  the  future  because  of  more  intensive  land  demands  for  a  much  larger  population. 
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Land  and  Water  A  red3  Forest  Land 


Economic  Subregion  Total 


01  M!nneapolis-St.  Paul . . .  16,498.6 

02  Eau  Claire .  16,162.8 

03  Des  Moines-Ft.  Dodge .  18,846.8 

Davenport-Rock  Island-Moline  ....  14,761.4 

Milwaukee . 4,984.3 

St.  Louis .  24,894.4 

07  Peoria .  12,090.2 

08  Chicago  . .  7,367.0 

11  Duluth-Superior .  7,414.5 

12  Fargo-Moorhead .  3,964.0 

13  Sioux  Falls  .  4,577,9 

Total .  131,561.9 


A ’on- 


Land 

Water 

Total 

Commercial 

commercial 

16,056.2 

442.4 

2,096.0 

1,846.7 

249.3 

15,810.2 

352.6 

7,744.9 

7,568.0 

176.9 

18.818.7 

28.1 

1,251.6 

1,239.2 

12.4 

14,579.1 

182.3 

1,672.3 

1,655.9 

16.4 

4,876.8 

107.5 

619.6 

619.S 

- 

24,667.6 

226.8 

7,907  1 

7,759.0 

148.1 

12,001.3 

88.9 

757.6 

733.8 

23.8 

7,326.6 

40.4 

396,8 

388.7 

8.1 

6,788.5 

626.0 

5,100.8 

4,905.5 

195.3 

3,791.3 

172.7 

809.7 

775.0 

34.7 

4,543.9 

34.0 

68.5 

64.0 

4,5 

129,260.2 

2,301.7 

28,425.2 

27,555.4 

869.8 

a  From  U.S.  Bureau  of  the  Census,  "Land  and  Water  Areas  of  the  United  States,"  1960 


Non  forest 
l.und 


13,960.2 

8,065.3 

17.567.1 
12,906.8 

4,257.2 

16.760.2 
11,243.7 

6,929.8 

1,637.7 

2,981.6 

4,475.4 

100,835.0 
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4.1.2  Ownership  of  Commercial  Forest  Land 

Owneehip  of  the  commercial  forest  hnd  oftbc  Basin  is  predominantly  by  Furnas  and  nm>dUi)cvvi  pmji 
owners  {Figi/c  P45  and  Tcbie  P-77).  Forest  industry  holdings  amount  tu  <-n!v  2  pcrecr-t  ol  the  .unmveiuJ  loiot 
axes.  The  I'i.  Forest  Service  controls  6  percent,  ether  pobik  agenoes,  including  ..uunixs.  states  ,c<J  utlici  Federal 
Agencies,  control  17  percent. 

Almost  a3  of  the  foresi  industry  holdings  and  State  and  County  foresi  ate  in  the  nottltein  part  of  the  Basin. 
National  Foresi  lands  are  largely  confined  to  the  northern  and  southern  extremes  of  the  Basin.  Fai.neis  control  must 
of  the  scattered  woodlands  across  the  central  pari  of  the  region. 

4.1.3  Commercial  Forest  Area  by  Timber  Stand-Size 

Forests  are  classified  by  timber  stand  size  to  indicate  then  relative  development.  Such  classes  include  sau-tiniDer, 
poktimber,  seedlings  and  saplings  and  nonsloekcd  areas. 

The  saw  timber  areas  usually  contain  enough  large  trees  for  a  merchantable  cut.  Many  o7  these  stands  must  be 
kf;  to  put  an  more  growth.  Poktimber  stands  contain  few  saw  timber  trees  out  are  usually  merchantable  for  the 
cutting  of  smaller  timber  products.  Most  poktimber  stands  should  be  held  for  additional  growth.  Seedling  and 
sapling  stands  generally  contain  few-timber  products  sc  that  a  mercliantabk  timber  cut  may  not  be  available  for 
many  years.  Konstockcd  areas  are  formerly  wooded  areas,  now  less  than  10  percent  stocked  with  forest  trees  hut  nut 
developed  for  other  uses.  These  grass  and  brad;  areas  may  be  reproducing  to  trees  naturally  or  may  need  tree 
planting  to  promote  the  growth  of  timber  products. 

In  the  Batin..  27  percent  of  the  commercial  forest  land  is  occupied  by  sawtimber.  35  percent  by  poktimber,  25 
percent  by  seedlings  and  saplings,  and  only  13  percent  is  nonstodked.  Approximately  7k  million  acres  are  classed 
sawtimber  and  9-2/3  mQlioR  acres  are  classed  as  poktimber. 

Sawtimbcr  stands  arc  concentrated  in  the  central  and  southern  parts  :;f  the  Batin  with  almost  two-fifths  of  them 
in  the  St.  Louis  subregion.  Poktiirber  stands  arc  more  widely  distributed  with  about  one-fourth  of  the  Basin's  total 
being  found  in  each  of  the  following:  Duluth-Superior,  Eau  Claire,  and  St.  Louis  subregions.  Young  stands  (seedlings 
and  saplings)  are  concentrated  in  the  northern  subregions  and  the  St.  Louis  subregion. 

4.1  A  Stocking  of  Commercial  Forest  Land 

Stocking  classifications  indicate  the  proportion  of  fhc  land  occupied  by  trees;  hence,  they  are  a  measure  of  the 
utilization  of.tite  land.  The  stocking  class  “70  percent  plus”  is  interpreted  as  “well  stocked.”  The  other  classes  arc 
medium  stocked,  poorly  stocked,  and  nonstocked. 

About  one-fourth  of  the  commercial  forest  land  in  the  Basin  is  well  stocked  with  forest  trees.  These  stands 
usually  do  not  require  any  special  treatment  to  insure  growth  but  they  may  require  thinning  or  removal  of 
undesirable  trees.  One-third  of  the  commercial  forests  are  medium  stocked.  These  stands  usually  li>vc  sufficient 
growing  space  and  do  not  require  special  treatment.  About  one-fourth  of  the  commercial  forest  land  is  poorly 
stocked.  The  trees  in  these  stands  may  have  plenty  of  growing  space  or  may  be  competing  with  grass,  brush,  or  cull 
trees. 

The  outlook  for  timber  indicates  that  productive  capacity  of  the  Nation  will  be  strained  to  meet  timber  needs  by 
the  year  2000.  A  favorable  location  and  good  accessibility  of  timber  in  the  Basin  should  favor  utilization  of  all 
available  timber  from  that  area. 

4.2  Timber  Resources 

The  timber  inventory  called  growing  stock  is  measured  in  cubic  feet,  A  part  of  this  inventory,  which  is  large 
enough  to  be  cut  into  merchantable  logs  8  inches  in  diameter  at  the  small  end  and  12  feet  long  or  longer,  is  classed 
as  sawtimber  growing  stock.  It  is  also  measured  in  board  feet  using  the  international  one-quarter  inch  rule  which 
approximates  lumber  scale. 

While  timber  inventory  contains  ali  available  volumes  which  meet  certain  standards,  the  timber  growth  includes 
only  the  net  accrual  for  one  year.  Growth  is  expressed  as  the  increment  on  all  growing  stock,  and  also  as  the  increase 
in  the  sawtimber  portion  of  the  growing  stock.  Growth  includes  not  only  the  additional  volume  put  on  merchantable 
trees  but  also  the  “ingrowth”  of  trees  reaching  merchantable  size. 
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Figure  P-45.  Ownership  of  commercial  forest  land.  Upper  Mississippi  River  Basin,  1963. 


Table  P-77 

Area  of  Commercial  Forest  Land  in  the  Upper  Mississippi  River  Basin 
by  Economic  Subregions  and  Ownership  Classes  —  January  1, 1963 

(thousand  acres) 

Ownership  Classes 

Farmer-Owned 


Economic  Subrc.ion 

Total 

National 

Forest 

Other 

Public 

Forest 

Industry 

and 

Misc.  Private 

Cl 

Minneapolis-Sl.  Paul  . 

.  1,846.7 

122.5 

1.5 

1,722.7 

02 

Eau  Claire . 

.  7,568.0 

367.6 

1,619.0 

461.9 

5,119.5 

03 

Des  Moines . 

.  1,239.2 

1.8 

15.4 

- 

1,222.0 

04 

Davenport-Rock  Island-Moline  . 

.  1,655.9 

.5 

33.1 

1.0 

1,621.3 

05 

Milwaukee . 

......  619.6 

- 

25.5 

- 

594.1 

06 

St.  Louis . 

.  7,759.0 

732.7 

143.0 

7.7 

6,875.6 

07 

Peoria  . 

.  733.8 

- 

13.2 

2.9 

717.7 

08 

Chicago . 

.  388.7 

- 

7.7 

.6 

380.4 

11 

Duluth-Superior  . 

.  4,905.5 

515.3 

2,321.5 

119.5 

1,949.2 

12 

Fargo-Moorhead  . 

.  775.0 

- 

262.4 

35.7 

476.9 

13 

Sioux  Falls  . 

.  64.0 

- 

- 

- 

64.0 

Total  . 

.  27,555.4 

1,617.9 

4,563.3 

630.8 

20,743.4 

4.2.1  Umbei  Volume 

The  growing  stock  vohimes  of  the  Basm  total  145£  billion  cubic  feet,  which  is  about  517  cubic  feet  (6!i  cords) 
per  acre  (TsMc  P-7S).  Nearly  8  billion  cubic  feet  or  56  percent  of  this  growing  stock  nitine  »  in  ijolersnber -sue 
trees.  Forty-four  percent  is  in  sawtimbcr-M/e  trees.  Under  a  long  ticte  forest  marosemen,  pi.-gran,  the  volume  pci 
acre  should  be  about  doubled  and  the  proportion  in  sawtimbet-sue  trees  should  increase  considerably . 

Over  half  ol  the  growing  stock  in  the  Basin  is  in  the  Eau  Cl? ire.  St.  Louis  and  Dulu'li-Supennr  subregions  (/Tgriir 
P-46).  The  hige  differences  in  volume  of  grow  ing  stock  by  subregions  arc  mainly  due  to  the  substantial  sanations  in 
forest  acreage.  Volume  per  acre  varies  only  from  about  5.S  to  8,3  cords  in  the  various  subregions. 

Sawtimbcr  volume  in  the  Basin  totals  35.S  bQlicn  board  feet  and  averages  1,300  board  feet  per  acre  of 
commercial  forest  land.  Three  quarters  of  this  volun^  is  in  sawtimbcr  stands.  The  temaining  25  percent  is  in 
poktimber  or  restocking  stands. 

The  board  foot  volume  per  acre  of  sawtimbcr  stands  is  a  better  indication  of  the  stand  situation  tlan  the  board 
foot  volume  per  acre  on  all  commercial  forest  land.  For  the  entire  Basin  this  figure  is  3,600  board  feet  p«  aac  but  it 
varies  from  2.600  io  5300  board  fee!  b  the  several  subregions. 

The  distribution  of  sawtimbcr  by  subregions  is  paralk!  to  that  for  cubic  feet  volumes  in  that  kau  Claire,  St. 
Louis  and  Duluth-Superior  contain  the  largest  volumes.  Distribution  differs  in  that  sawtimbcr  makes  up  a  :  .ailer 
portion  of  the  growing  stock  in  (lie  northern  cutover  forests  and  a  larger  proportion  of  the  growing  stock  ..i  other 
subregions.  Tills  is  well  illustrated  by  the  board  foot-cubic  foot  ratio  which  is  an  index  to  si/e  of  trees.  In  tire 
northern  cutover  areas,  the  board  foot-cubic  foot  ratio  runs  from  about  1.5  to  1 .9.  The  Minncapolis-St.  Paul  and  St. 
Louis  subregions  contain  enough  small  limber  so  their  board  fool-cubic  fool  ratios  arc  about  3.0.  In  other 
subregions,  the  board  foot-cubic  foot  ratio  ranges  from  3J>  to  4.9  compared  tc  the  Basin  average  of  2.5. 

Hardwoods  make  up  88  percent  of  both  the  growing  stock  and  sawtimbcr  volume,  and  softwoods  only  !2 
percent.  Two  species  groups,  the  select  white  and  red  oak  and  “ether  hardwoods,”  each  make  up  onc-quartcr  of  the 
growing  stock  volumes.  The  select  white  and  red  oakand  the  other  hardwoods  groups  each  make  up  31  percent  of 
the  total  sawtimbcr  volume.  A  comparison  of  the  sawtimbcr  and  polctimbcr  volumes  indicates  the  trends  in  species 
distribution  (Figure  P-47).  Wide  the  volumes  of  the  larger  trees  now  ran  heavily  to  select  red  and  white  oaks,  tlic 
volume  of  the  smaller  trees  (polctimbcr)  indicates  a  much  smaller  volume  of  the  select  oaks.  The  volume  of 
cottonwood  and  aspen  appears  to  be  increasing  very  rapidly  and  the  volume  of  hard  maple  seems  to  be  decreasing 
somewhat.  Each  of  the  other  species  groups  is  maintaining  its  approximate  level. 

4.2.2  Timber  Ownership 

Ownership  is  a  key  factor  in  assessing  forest  inventory  trends  and  the  outlook  for  the  timber  supply.  The  larger 
public  and  private  owners  tend  to  bring  more  skill  into  management  of  their  forest  land.  While  some  small  owners 
may  do  an  outstanding  job,  the  great  majority  lack  incentive  or  skill  along  this  line.  The  small  size  of  most  holdings 
results  in  infrequent  returns  and  difficult  problems  of  management.  Good  markets  arc  often  lacking  for  timber  from 
woodlot  forests  because  only  small  and  irregular  lots  of  forest  products  arc  typically  availaole  or  low  quality  timber 
predominates.  Many  owners  arc  unfamiliar  with  forest  opportunities  and  procedures  or  lack  the  capital  necessary  for 
stand.improvcn.ent,  planting  and  carrying  cnarges,  or  are  uninterested  in  timber  growing. 

Seventy-five  percent  of  the  growing  stock  and  81  percent  of  the  sawtimbcr  volumes  in  the  Basin  arc  in  farmer 
and  miscellaneous  private  ownership.  Forest  industry  holds  only  2  percent  of  the  growing  stock.  Public  ownc.s  hold 
23  percent  of  the  growing  stock  with  6  percent  under  National  Forest  Administration. 

The  farmer  and  miscellaneous  private  ownership  group  is  dominant  in  every  subregion  in  the  Basin  except  in 
Duluth-Superior  where  it  includes  only  40  percent  of  the  growing  stock  volumes  (Figure  P-48).  The  “other  public 
ownership”  (former  tax  delinquent  lands)  of  growing  stock  volume  is  low  in  most  subregions  but  does  reach  47 
percent  in  the  Duluth-Superior  area.  National  Forest  ownership  of  growing  stock  is  confined  primarily  to  the 
Duluth-Superior,  St.  Louis,  and  Eau  Claire  subregions  with  11,  9,  and  5  percent,  respectively.  Forest  industry 
ownership  of  growing  stock  volumes  is  very  small,  although  it  docs  reach  6  percent  in  Eau  Claire  and  5  percent  in  the 
Fargo-Mocrhcad  subregions. 

4.2.3  Timber  Quality 

The  quality  of  sawtimbcr  volume  is  estimated  by  classifying  trees  or  logs  into  three  standard  factory  log  grades 
and  tie  and  timber  logs.  The  highest  quality  group  (factory  log  grade  number  one)  includes  only  8  percent  of  the 
hardwood  sawtimbcr  volume  in  the  entire  basin.  Fourteen  percent  of  the  hardwood  sawtimbcr  volume  is  in  log 
grade  two  and  78  percent  is  in  the  factory  log  grade  three  and  tie  and  timber  group. 
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Figure  P-47.  Distribution  of  sawtimber  and  poietimber  volumes  by  species, 
Upper  Mississippi  River  Basin,  1963. 
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Only  4  percent  of  the  sawtimbci  volume  of  select  red  and  while  oaks  in  the  Basin  qualifies  as  number  one  grade, 
while  85  percent  falls  in  the  number  three  log  grade  (Figure  P-49).  Almost  one-lulf  of  the  log  grade  one  saw  timber  is 
in  the  “other  hardwoods”  species  group. 

TTee  and  log  size  are  very  significant  in  determining  log  grade  since  few  trees  less  than  15  inches  in  diameter  at 
breast  height  contain  grade  one  or  two  logs.  About  halfof  the  sawtimber  volume  m  the  Basin  is  fit  trees  less  than  15 
inches  in  diameter  ( Figure  P-50).  About  one-fourth  of  the  sawiimber  volume  is  in  the  16-  and  18-inJt  diameter 
classes  and  the  remaining  one-fifth  is  larger.  The  proportion  of  sawtimber  volume  in  trees  less  than  15  inches  in 
diameter,  by  species,  ranges  around  5 1  percent.  More  of  the  “other  hardwoods”  sawtimber  volume  is  in  larger  size 
trees  and  moie  of  the  hickory  and  ash,  walnut,  and  black  cherry  groups  arc  in  smaller  trees. 

4.2.4  Timber  Growth 

The  net  annual  growth  in  the  Barin.amounts  to  537  million  cubic  feet,  which  is  approximately  20  cubic  feet  or 
one-quarter  of  a  cord  per  aerc  of  commercial  forest  land  (Figure  P-5i).  This  is  an  annual  growth  rate  of  3.8  percent 
of  the  growing  stock  volume.  The  net  annual  growth  of  sawtimber  in  the  Basin  is  about  1.3  billion  board  feet  which 
comes  to  49  board  feet  per  acre  of  commercial  forest  land.  This  is  an  annual  growth  rate  of  3.8  percent  of  the 
sawtimber  growing  stock. 

Percentagewise,  the  growth  of  growing  stock  and  sawtimber  in  the  Basin  was  satisfactory  considering  the  high 
mortality  due  to  drought  and  diseases  of  the  oaks  and  elms.  Growth  rates  are  based  on  tit*,  previous  decades  average 
diameter  and  height  increments,  reduced  by  the  average  natural  mortality  for  the  decade.  Net  growth  rates  were  best 
in  the  relatively  young  stands  of  the  northern  and  southern  extremes  of  the  Basin  and  poorer  in  the  relatively  older 
forests  of  the  mid-section  (Figure  P-46).  Since  growth  is  exaggerated  10  times  in  the  figure,  one-half  of  eaclt  column 
indicates  5  percent  growth. 

The  net  annual  growth  per  acre  was  unsatisfactorily  low  considering  the  preponderance  of  fast  growing  species  in 
the  north  and  the  rich  soils,  usually  adequate  precipitation,  and  long  growing  season  in  the  south. 
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Figure  P-49.  Sawtimber  volumes  by  species  groups  and  factory  log  grades. 
Upper  Mississippi  River  Basin,  1963. 
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If  timber  volume  is  built  up,  growth  will  increase.  In  1962,  the  growing  stock  volume  per  acre  of  commercial 
forest  land  was  only  1 ,400  board  feet.  For  maximum  growth  timber  volume  per  acre  should  be  2  or  3  times  greater. 

The  net  annual  growth  of  all  growing  stock  is  heavily  concentrated  in  the  select  oaks,  cottonwood  and  aspen, 
and  “other  hardwoods"  groups.  The  annual  growth  of  sawtimber,  on  the  other  hand,  is  concentrated  in  the  select 
oaks  and  “other  hardwoods”  (Figure  P-51).  Little  of  the  aspen  growing  stock  has  reached  sawtimber  size. 

4.3  Production  From  Forest  Land  and  Demand  For  Products,  1952, 1962  and  Projections  to  2020 
4.3.1  Timber  Products  Output 

As  shown  in  Table  P-79  projections  of  timber  products  output  were  made  for  three  major  products  groups:  (1) 
saw  logs,  veneer  logs,  and  minor  i;  dustrial  products,  (2)  pulpwood,  and  (3)  fuelwood  (Figure  P-52). 

While  most  of  the  cut  in  the  forest  group  is  for  saw  logs  and  saw  bolts,  it  also  includes  veneer  logs,  cooperage 
logs,  handle  stock,  mine  timbers,  poles,  posts,  and  miscellaneous  industrial  wood  products.  Output  for  the  Basin 
showed  a  reduction  from  1952  and  1962,  following  the  trend  found  in  the  five  northern  economic  subregions.  In  the 
six  southern  subregions  output  of  these  products  increased  during  the  period.  After  1962,  the  output  of  these 
products  is  expected  to  increase  rapidly  in  all  subregions  but  to  increase  much  more  rapidly  in  the  northern  ones 
than  in  the  southern  ones.  By  2020  the  output  is  estimated  to  be  approximately  4  times  the  output  for  1962. 

The  output  ol  pulpwood  has  been  increasing  and  is  expected  to  increase  at  about  the  same  rate  until  the  year 
2020,  when  it  will  be  about  2 'A  times  the  1962  output.  The  greatest  rates  of  increase  will  be  in  the  southern 
subregions. 

The  output  of  fuelwood  has  declined  for  some  years.  This  trend  is  expected  to  continue  but  to  level  off  before 
the  year  2020. 

A  study  of  economic  growth  in  the  United  States  and  resulting  timber  demands  indicates  that  the  demand  for 
timber  products  may  be  expected  to  increase  about  80  percent  by  the  year  2000.  While  the  consumption  of 
fuelwood  is  expected  to  drop,  the  demands  for  industrial  wood  products  will  rise.  Major  expansions  in  population 
and  the  economy  will  require  some  21.3  billion  cubic  feet  in  2000.  Imports  of  timber  products  are  expected  to 
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Figure  P-51 .  Comparison  of  net  annual  growth  and  annual  cut  of  growing  stock  and 
sawtimber  by  species  groups,  Upper  Mississippi  River  Basin,  1962. 
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Figure  P-52.  Projection  of  timber  products  output  by  major  groups. 

Upper  Mississippi  River  Basin. 

increase,  but  most  of  the  timber  required  to  supply  L'.S.  markets  will  be  from  domestic  forests.  Tire  national  timber 
supply-demand  relationship  lias  improved  in  recent  years  and  prospective  timber  growth  seems  adequate  to  meet 
projected  demands  for  the  next  several  decades.  The  timber  supply  of  small  and  low  grade  materials  is  favorable  for  a 
longer  period.  This  is  not  the  case  for  lumber  and  higher  quality  forest  products.  By  the  year  2000  saw  timber 
demands  will  be  difficult  to  meet  without  more  intensive  forest  management  and  utilization. 

From  the  foregoing  it  may  be  concluded  that  markets  for  both  pulp  and  solid  wood  products  in  the  Basin  will 
grow.  The  demand  will  increase  with  the  expanding  population  m  and  near  the  Basin.  The  forest  industry  will 
expand  in  order  to  better  utilize  the  available  supply  of  timber.  The  trend  will  probably  be  an  early ,  rapid  sustained 
increase  in  the  use  of  pulpwood  and  a  delayed  and  slower  advance  in  the  cut  of  larger  logs  for  higher  quality 
products  from  more  desirable  species. 

4.3.2  Timber  Cut 

The  timber  cut  from  growing  stock  amounts  to  199  million  cubic  feet  and  from  saw  timber  739  million  board 
feet.  The  cut  of  growing  stock  was  only  7  cubic  feet  per  acre  of  commercial  forest  land.  This  included  the  sawtimber 
cut  of  27  board  feet  per  acre.  Botli  are  considerably  lower  than  the  net  annual  growth  of  20  cubic  feet  of  growing 
stock  including  49  board  feet  of  sawtimber  per  acre. 

The  timber  cut  of  growing  stock  was  1.4  percent  of  the  growing  stock  inventory  of  the  Basin,  and  of  sawtimber, 
2.1  percent  of  the  sawtimbei  inventory  of  the  Basin.  Thirty-seven  percent  of  the  giowth  m  cubic  feet  and  55  percent 
of  the  growth  in  board  feet  was  cut  in  1962.  Although  the  proportions  varied  somewhat  the  same  situation  held  in 
each  of  the  subregions  {Figure  P-46). 

Basinwise,  the  timber  cut  runs  heavily  to  the  select  oaks,  cottonwood  and  aspen,  and  “other  hardwoods"  (Figure 
P-51).  Comparisons  of  the  growth  and  cut  of  growing  stock  by  species  groups  indicates  that  growth  is  two  to  three 
times  the  present  cut  except  for  the  “other  softwood”  group  whose  cut  equals  growth.  Spccicswise.  the  cut  of 
sawtimber  is  very  similar.  The  excess  of  growth  over  cut  is  not  so  prominent  for  sawtimber,  but  giowth  exceeds  cut 
in  every  species  group  ( Figure  P-51).  The  forest  resource  is  undergoing  a  very  rapid  buildup  from  a  very  low  timber 
capital  base.  Timber  surpluses  are  available  now,  particularly  for  small,  low  quality  products. 
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Figure  P-53.  Projections  of  cut  and  growth  of  growing  stock. 
Upper  Mississippi  River  Basin. 


4.3.3  Trends  in  Timber  Cut  and  Growth 

The  uit  of  growing  slock  in  (he  Basin  decreased  from  22!  million  cubic  feet  in  1952  to  199  million  cubic  feet  in 
1962  ( Figure  /'. 5.5).  If  timber  products  output  increases  as  anticipated,  the  cut  must  soon  rise,  reversing  the 
downward  trend.  It  will  Jimb  to  an  estimated  500  million  cubic  feet  by  the  year  2020.  Similar  changes  arc  projected 
for  timber  growth  with  growth  increasing  somewhat  more  than  cut  by  the  year  2020.  By  2020,  growing  stock 
volume  is  expected  to  be  3  tunes  that  of  1962.  Despite  higher  demand,  the  assumed  cut  is  expected  to  fail  farther 
below  growth  than  at  present. 

The  sawtimber  uit  in  the  Basin  is  expected  to  rise  from  703  million  board  feet  in  1962  to  1,520  million  board 
feet  m  2020  (/'/grin  l‘5-f).  Growth  shows  an  unusual  drop  from  1952  to  5962.  probably  due  ly  a  severe  drought  and 
the  dutch  elm  and  oak  will  diseases.  It  is  expected  to  rise  from  1,350  million  board  feet  in  1962  to  2,240  million 
board  leil  in  2020  when  the  assumed  cut  .expected  to  equal  two-thirds  of  the  sawtimber  growth.  The  sawtimber 
inventory  is  estimated  to  moic  than  double  during  the  period. 

The  size  of  the  average  tree  in  the  inventory  and  of  limber  being  grown  and  cut  is  indicated  by  the  board 
foot,  cubic  foot  ratio.  Larger  ratios  indicate  larger  trees.  Normally  more  larger  trees  arc  cut,  hence,  the  ratio  for  cut  is 
higher  than  for  growth  or  inventory.  Usually  growth  tales  are  highest  for  younger  tiees.  hence,  this  ration  is  smaller 
for  growth  than  for  ail  or  inventory.  The  aitover  areas  of  the  northern  Lake  States  show  lower  board  foot-cubic 
fool  ratios  (1.5  to  3.1)  than  the  areas  farther  south  (2.8  to  4.9).  If  the  assumed  cut  is  made,  the  average  size  of 
timber  in  the  inventory  will  decrease  from  2.5  in  1962  to  1.8  in  2020.  and  a  smaller  portion  of  the  timber  cut  will 
come  from  large  trees  in  (lie  future  than  at  present.  Since  the  tola!  cut  will  be  greater,  the  actual  cut  of  high  grade 
material  may  be  moie  than  now.  There  will  be  greater  opportunity  for  expanding  production  from  small,  low  grade 
materials  resulting  from  improvement  cuttings  than  for  increasing  output  of  high  quality  products. 

4.4  Employment  in  Forest  Products  Industries,  1952, 1962  and  Projections  to  2020 

The  distribution  of  major  forest  product  industries  is  shown  in  Figure  P-56.  Additional  small  primary  or 
secondary  wood-using  industries  arc  located  in  almost  every  County. 
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Figure  P-54.  Projections  of  cut  and  growth  of  sawtimber. 
Upper  Mississippi  River  Basin. 


In  1952,  some  99  thousand  persons  were  employed  in  these  timber  based  industries  of  the  Basin  (Table  P-80).* 
These  estimates  arc  based  on  census  records  which,  in  the  case  of  manufacturing  plants  coming  under  SIC  group  24, 
were  adjusted  upward  to  include  employment  in  small  mills.  These  estimates  include  timber  harvesting,  but  do  not 
include  employment  in  forest  management  and  protection,  nor  do  they  include  all  secondary  manufacturing  of 
timber  products.  About  54  percent  of  the  1952  employment  was  involved  in  the  manufacture  of  pulp,  paper,  and 
allied  products.  Timber  harvesting  employed  19  percent  and  saw  and  planing  mills  less  than  7  percent  of  the  number 
of  employees. 

By  1962,  the  timber  based  employment  had  risen  to  1 10  thousand  employees.  Employment  increased  in  cadi 
category  except  in  timber  harvesting  where  greater  productivity  had  taken  place,  and  in  saw  and  planing  nulls  where 
many  inefficient  mills  had  quit  operating  (Figu rc  P-55). 

As  shown  in  Table  P-SO  projected  employment  in  timber  based  industries  of  the  Basin  is  expected  to  be  227 
thousand  persons  by  2020. 

•Persons  as  used  here  refers  to  man  years  of  employment.  In  1952  and  1962  a  man  yeu>  of  employment  amounted  to  2.000 
man-hours.  In  anticipation  of  a  shorter  man  weak,  a  1,300  man-hour  year  was  used  fur  I960  and  later  periods.  Large  increases  in  the 
productivity  of  labor  are  expected  to  take  place  because  of  new  technology.  However,  the  figures  in  Tables  /’-7.V  and  P- 79  cannot  be 
used  satisfactorily  for  measuring  this  change  since  Table  P-7S  preset. ts  information  of  timber  products  output  from  the  llasin  while 
Table  P-HO  indicates  the  employment  involved  in  all  manufacture  of  forest  based  industries  in  this  area.  Imports,  particularly  of 
pulpwood,  into  the  Basin  are  large  enough  to  make  considerable  error  in  comparing  the  figures  from  the  two  tables.  Recognizing 
these  differences  and  using  a  constant  2.000  hour  man  year,  we  find  our  productivity  increases  for  pulp  and  allied  paper  products 
from  1952  to  1962  to  be  3.2  percent  compounded,  from  1962  to  1980  3.1  percent,  from  1980  to  the  year  2000.  1.8  percent 
compounded,  and  for  2000  to  2020,  1.2  percent.  For  saw  logs  and  other  products  we  find  a  productivity  decrease  from  1952  to 
1962  and  a  productivity  increase  of  4.0  and  2.4  and  1.9  for  later  periods. 

A  comparison  of  productivity  in  Minnesota  and  the  North  Central  Region  with  that  for  the  Nation  shows  that  this  area  has  a 
good  deal  of  catching  up  to  do  to  remain  competitive.  For  the  period  1952  and  1962  the  in.rcase  for  the  Nation  was  3.8  percent, 
for  the  North  Central  Region,  1.6  percent,  and  for  Minnesota  (1958  to  1964),  1.4  percent  compounded. 
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Tiiubci  liaitcsling  in  101)2  tiiaJc  up  about  one-seventh  of  tlic  employment  attributed  to  forest-based  industries. 
It  is  expelled  to  pioude  uoik  for  about  J6  thousand  persons  in  2020.  In  1962  about  6  thousand  persons  were 
employed  in  sawmills  and  planmg  mills.  64  thousand  in  pulp,  paper  and  allied  products,  and  23  thousand  in  other 
piimai)  iiiamifaiiuiing  wood-using  industries.  By  the  year  2020  these  figures  arc  expected  to  rise  to  15  thousand  for 
the  sawmill  group,  132  thousand  for  the  pulp  and  paper  mill  group,  and  44  thousand  for  the  “other”  group. 
Lxpeelcd  increases  o\er  1962  employment  by  the  year  2020  are  227  percent  for  sawmills,  206  percent  for  pulp  and 
pap^r  mills,  and  191  percent  for  “other"  plants. 
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Figure  P-55.  Projections  of  employment  in  timber-based  industries. 
Upper  Mississippi  River  Basin. 
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Figure  P-56.  Major  forest  industry.  Upper  Mississippi  River  Basin. 
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producing  lumber  and  wood  basic  materials,  and  establishments  ongapod  In 
manufacturing  finished  articles  made  entirely  or  mainly  of  wood  (maior  group  24  ns 
defined  by  the  Bureau  of  Census'. 
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Section  5 

MINERAL  INDUSTRIES 

This  section  was  prepared  by  the  U.S.  Bureau  of  Mines.  Twin  Cities  Office  -jf  Mineral  Resources.  Minneapolis, 
Minnesota.  It  deals  with  the  mineral  economy  of  the  Upper  Mississippi  River  Basin. 

Significant  quantities  of  metallic  minerals  iron  ore,  lead,  and  zinc:  nonmctallic  minerals  gypsum,  sand  and 
gravel,  crushed  stone  and  dimension  stone,  and  mineral  fuels  coal,  natural  gas,  peat,  and  petroleum  are  found  in 
the  188,200  square  miles  in  the  Basin. 

In  1964  the  Basin  supplied  about  one-tenth  of  the  Nation's  bituminous  coal;  one-seventh  of  the  iron  ore; 
one-eighth  of  the  gypsum,  sand  and  gravel,  and  stone;  two-fifths  of  the  lead;  and  one-twentieth  of  the  zinc 

5.1  Summary  of  Selected  Mineral  Industries,  1950  and  1960 

Table  P-S3  shows  mineral  production  in  the  Basin  for  1**50  and  1960.  Included  in  the  table  arc  several  mineral 
commodities  for  which  projections  of  production  and  employment  have  not  been  made.  These  include  cement,  clay, 
and  lime  for  which  employment  data  are  shown  under  manufacturing  i:i  Sections  1  and  2  of  this  appendix  Cobalt, 
copper,  nickel  and  silver  arc  byproducts  of  lead  mining  and  the  employment  is  included  in  the  lead  mining 
employment  data.  Production  and/or  employment  data  for  ..brasivc  stones,  peat,  and  tripoli  are  either  confidential 
or  not  available. 


Table  P-83 

Mineral  Production  in  the  Upper  Mississippi  River  Basin  —  1950  and  I960 

19 SO  1960 


Mineral 

Quantity 

Value 

Quantity 

Value 

Abrasives: 

Grinding  pebbles,  short  tons . 

530 

S  10,600 

W 

W 

Tube-mill  liners,  short  tons . 

W 

W 

W 

W 

Barite,  short  tons . 

209,311 

1,890,292 

180,702 

S  2,587,820 

Cement: 

Masonry,  280-pound  barrels  . 

(a> 

(a) 

1,804,132 

5,664.996 

Natural,  376-pound  barrels . 

W 

W 

Portland,  376-pound  barrels  . 

29,958,871 

67,330,520 

39,640,738 

136,562,871 

Clays  and  shale,  short  tonsb . 

3,282,922 

4,759,120 

4,503,135 

12,759.604 

Clay  produced  for  use  ir>  mfg.  cement,  short  tons  .... 

NA 

NA 

1,181,852 

1,164,797 

Coal  (bituminous),  short  tons . 

54,736,582 

218,187,673 

43,703,487 

174.622,365 

Cobalt,  pounds  . 

- 

W 

W 

Copper,  short  tons . 

2,982 

1,240,512 

1,087 

697,854 

Gypsum,  short  tons  . 

981,647 

2,507,651 

1,282,817 

5,427,529 

Iron  ore,  long  tons0  . 

15,940,149 

79,230,712 

14.597,296 

120,147,639 

Lead,  short  tons . 

135,481 

36,579,870 

114.358 

26,759.772 

Lime,  short  tons  . 

1,308,323 

13,117,618 

1,846,736 

24,609,860 

Nickel,  pounds  . 

- 

— 

W 

W 

Peat,  short  tons . 

10,853 

98.553 

23,829 

260,775 

Petroleum,  thousand  42-gallon  barrels . 

22,862 

63,328,767 

32,916 

97,435,441 

Sand  and  gravel,  short  tons  . 

47,342,140 

37,572,387 

92,770,409 

88,622,573 

Silver,  ounces  . 

236,273 

213,839 

15,594 

14,113 

Stone  (crushed  and  broken),  short  tons11  . 

33,370,365 

45,545,710 

73,710,993 

100,118,972 

Limestone  for  use  in  mfg.  cement  and  lime,  short  tons  . 

NA 

NA 

11,044,626 

10.555,795 

Stone  (dimension),  short  tone . 

145,366 

8,108,302 

211,493 

10,627,672 

Zinc,  short  tons  . . 

28,339 

8,048,276 

41,556 

10.721,4*8 

Value  of  items  that  cannot  be  disclosed: 

Tripoli  and  values  indicated  by  footnote  W . 

— 

666,489 

1,982,628 

Total  . 

- 

588,476,891 

- 

831,345,024 

W  —  Withhold  to  avoid  disclosing  individual  company  confidential  data. 

NA  —  Not  available. 

a  Masonry  cement  not  considered  as  "mineral  production"  in  1950. 
b  Excludes  clay  produced  for  use  in  manufacturing  cement. 

c  Includes  iron  ore  containing  from  5  to  35  percent  manganese,  natural,  which  is  ordinarily  classified  by  the  Bureau  of  Minos  as 
manganiferous  ore. 

**  Excludes  limestone  produced  for  use  in  manufacturing  cement  and  lime. 
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Mineral  production  is  defined  as  production  measured  by  mine  shipi  ,„nts,  sales,  oi  marketable  production 
(including  consumption  by  producers). 

Fmploy  inent  is  based  primarily  on  man-hours  logged  by  production  workers.  Number  of  employees  is  calculated 
by  specific  mineral  commodity  industry  by  an  equivalent  man-year  determined  for  that  industry.  For  example,  tn 
the  iion  ore  industry  a  man-year  is  equaled  to  2,000  man-hours.  For  tlte  sand  and  gravel  industry  a  man-year  n 
equivalent  to  t.SOO  man-hours,  reflecting  tire  seasonal  aspects  of  the  industry.  An  exception  is  the  coal  industry 
where  number  of  employees  is  determined  by  (he  average  number  of  men  working  on  active  mine  days. 

5.2  Existing  and  Projected  Mineral  Reserves  in  the  Basin 

Detailed  information  on  mineral  reserves,  by  mineral  commodity,  is  presented  in  Appendix  F,  Mineral 
Resources.  With  a  few  exceptions  mineral  reserves  in  tise  Basin  arc  adequate  to  meet  projected  demands  through 
2020. 

For  several  y  ears  petroleum  production  in  the  Basin  lias  exceeded  new  discoveries,  and  reserves  have  steadily 
depleted,  if  the  present  decline  in  reserves  continues,  it  is  estimated  that  by  1930  production  in  the  Basin  will  be  on 
a  "stripper"  basis  and  a  fraction  of  current  output. 

Reserves  of  barite  in  Missouri  are  estimated  to  be  adequate  to  1930.  If  new  methods  of  recovering  barite  from 
tailing  dumps  can  be  det  eloped,  production  could  be  prolonged. 

Reserves  of  iron  ore  in  Fidmore  County  in  southern  Minnesota  arc  limited.  Mining  at  the  current  rate  would 
substantially  deplete  reported  reserves  by  1980. 

5.3  Projections  of  Selected  Mineral  Commodities  by  Plan  Areas,  1970-2020 

Tabic;  P-S-I  and  P-85  detail  mineral  employment  for  selected  commodities  by  plan  areas  for  1960  and  projected 
1970.  1980, 2000,  and  2020.  Tabic  P-86  shows  projected  minerals  production  in  the  Basin  for.  1970,  !9?0, 2000, 
and  2020.  Additional  data  and  projections  of  minerals  employment  and  production  by  plan  areas  is  contained  in 
Part  V,  Draft  No.  2  of  Appendix  P  dated  June,  1968. 

Projections  of  mineral  production  and  employment  for  selected  mineral  commodities  were  based  on  data 
compiled  by  the  Bureau  of  Mines  canvasses  of  the  mineral  industry.  An  exception  is  petroleum  data  which  were 
compiled  by  the  oil-producing  states  and  furnished  to  the  Bureau  of  Mines. 

Regression  analysis  was  employed  to  develop  an  equation  which  was  used  in  computing  base  year  (1960) 
production.  A  14-year  time  scries  (1950-1963)  was  used  for  projecting  individual  mineral  commodities.  In  some 
instances,  minerals  were  not  produced  in  every  year  of  the  time  scries,  or  data  were  not  available.  In  these  cases  a 
shorter  time  scries  was  used.  This  calculated  figure  for  I960,  in  place  of  an  actual  production  figure,  was  used  for  the 
base  year  as  the  starting  point  for  making  projections  because  it  was  believed  to  be  more  representative  of  the 
production  trend. 


Table  P-84 

Mining  Employment  in  UMRB  Plan  Areas 
by  Selected  Commodities  —  1960, 
and  Projected  -  1970, 1980, 2000,  and  2020 
(number  of  employees) 


Commodities _  I960  1970  1980  2000  2020 


Coat .  9.300  S.800  9.8C0  9,000  7,300 

Iron  ore  .  3,435  5,550  7,800  9,900  11,900 

Lead  and  zinc .  2,370  4.110  4,250  5,165  6,280 

Sand  and  gravel .  5,343  6,504  7,682  10,530  13,138 

Crushed  stone3 .  5,567  8,204  9,956  13.003  14,623 

Dimension  stor.e .  1.470  1,659  1.822  2,475  2.883 

Gypsum .  481  372  387  528  664 

Barite .  356  600  600  —  — 

Petroleum  .  2,550  1.425  450  225  225 

Total .  30,872  38.224  42,474  50,326  57,013 


3  excludes  data  for  captive  quarries  at  cement  and  lime  operation. 
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Table  P-85 

Total  Mining  Employment  in  the  UMRB 
for  Selected  Mineral  Commodities3 
by  Plan  Areas  —  1960, 

and  Projected  —  1970, 1980, 2000,  and  2020 
(number  of  employees) 


Plait  A  red 

mo 

3970 

3980 

2000 

2020 

1 

4,471 

5,009 

5,632 

7.576 

9,324 

2 

181 

417 

455 

515 

354 

3 

532 

656 

792 

1.040 

1.197 

4 

1.368 

1,621 

1.863 

2.300 

2.535 

5A 

2.850 

3.551 

4.251 

5.795 

6.760 

5B 

4.134 

4,693 

5;i55 

6.206 

7.020 

6 

4.216 

3,823 

3.220 

2,994 

2.680 

7 

4,900 

4.559 

4.336 

3.859 

3.395 

8 

3,546 

7,965 

10.402 

12.332 

14.776 

9 

223 

406 

447 

522 

351 

10 

95 

127 

150 

195 

213 

11 

912 

1,330 

1,441 

1.653 

1.603 

12 

293 

322 

350 

397 

326 

13 

SG4 

1.186 

1.349 

1.S35 

1.812 

14 

271 

418 

481 

580 

632 

15 

492 

599 

659 

902 

1.121 

16 

953 

1.170 

1.327 

1.792 

2.069 

Toulb 

30.872 

38.224 

42.747 

50.826 

57.013 

3  Includes  coil,  petroleum,  iron  op,  lead.  zinc,  send  and  gravel. 

crushed  none,  dimension  stone,  gypsuni.  and  barite. 
b  Totals  do  not  add  because  coal  employment  of  less  than  100  is 
not  inziuded  in  plan  area  touts  but  arc  in  grand  total. 
Employment  in  gypsum  mining  included  in  grand  toul  but  not  in 
plan  area  touts  to  avoid  disclosing  conlidential  data. 


Table  P-86 

Mineral  Production  by  Selected  Commodities, 
Projected  for  UMRB  Plan  Areas  —  1976, 1980, 2000,  and  2020 


Commodity 

1970 

3980 

2000 

2020 

Berite.  thousand  short  tons . 

.  300 

300 

(3) 

Cost,  thousand  short  tons . - . 

.  56,500 

74.300 

87.100 

77.500 

Gypsum,  thousand  short  tons . 

.  2.230 

2,860 

5,600 

9.700 

Iron  ore  (usable),  thousand  long  tons . 

.  21.150 

26.750 

34.750 

42.000 

Lead  (recoverable  content  of  ores),  thousand  short  tons . 

.  403 

478 

653 

903 

Petroleum,  thousand  barrels . 

.  18.500 

5.000 

2.500 

2.500 

Send  and  grave!,  thousand  short  tons  . 

.  141.312 

205,534 

387.764 

613.029 

Stone: 

Crushed,  thousand  short  tons*1  . 

.  127.632 

138.403 

334.599 

351.588 

641.314 

540.682 

1,044,070 

Dimension,  short  tons . 

.  247^852 

Zinc  (recoverable  content  of  ores),  thousand  short  tons . 

.  47 

49 

53 

58 

3  Mining  at  the  indicated  rate  would  substantially  deplete  estimated  raserves.  Development  of  new  methods  for  recovering  barite 
from  tailings  dumps  could  prolong  production. 
b  Excludes  limestone  produced  for  use  in  manufacturing  cement  and  lime. 
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I'iojuiiuu  lot  minerals  used  in  •.umliuiiiun  (sand  and  gravel,  crushed  stone.  dimension  stone,  and  gypsum) 
were  b-wd  on  guuicctiuns  developed  by  the  Corps  of  Engineers  of  the  value  of  construction  (in  I960  dollars)  m  the 
Basin.  The  Coips  of  Knginccis  construction  piojedions  ( 1970  2020)  wcic  made  for  the  1 1  economic  subregions  in 
the  Basil,  biokcn  down  by  Selected  activities,  e.g..  new  construction,  public,  private,  residential,  nonresidcntial, 
highways.  i.iaintenancc.  and  rcpaii.  etc.  The  Bureau  of  Mines  determined  from  an  analysis  of  its  sand  and  gravel 
canvass  the  p.cpoition  of  piodudion  used  for  highway  construction,  maintenance,  and  fot  building  purposes.  Rates 
of  change  based  on  Coips  of  Engineers  piojedions  for  each  subregion  foi  appropriate  construction  d.t>vstic>  were 
applied  u  ihcsc  data,  and  piojeded  sand  and  giavel  output  derived.  A  similar  procedure  was  used  in  projecting  other 
residentiary  minerals  used  in  construction. 

To  aiiive  a!  Basin  plan  aica  projections  fur  sand  and  gravel  and  crushed  stone,  certain  calculations  were  made. 
Adtia!  pioJndioii  data  foi  i960  in  the  economic  subregion  was  used  io  obtain  a  percentage  of  the  total  subregion 
production  foi  cadi  coun'y.  These  percentages  were  applied  to  the  economic  subregion  projections  to  obtain 
piojeded  piodu. tion  for  each  county.  The  appropriate  county  figures  were  totaled  to  arrive  at  Basin  plan  area 
projection  totals. 

Foi  cor.siiu-.tiun  materials  cunsklcicd  to  be  export  commodities  (dimension  stone  and  gypsum),  the  rate  of 
change  m  const. udfon  expenditures  fot  the  eritiie  Basin  was  used.  It  was  assumed  that  change  would  be  determined 
by  regional  or  even  national  demands  fur  construction  materials  rather  than  by  local  ones. 

Fiojections  of  *«*al  production  in  the  Basin  were  based  on  energy  growth  d3la  supplied  by  the  Federal  Power 
Commission  foi  coal  consumed  by  the  electric  utility  industry .  and  on  data  developed  by  (he  Division  of  Economic 
Analysis.  Bureau  of  Mines  fur  nonulility  consumption.  Although  energy  demand  v- as  projected  to  increase  at  a 
substantial  annual  grow  :!  rate,  the  proportion  of  energy  to  be  supplied  by  coal  will  decline  as  nuclear  energy 
increases.  Piojedions  of  the  ameunt  of  nuJcat  energy  capacity  used  for  electric  power  generation,  developed  by  the 
r edciai  Power  Commisdon.  were  taken  into  consideration  in  projecting  coal  output.  It  should  be  noted  that  because 
of  the  rapid  acceleration  of  the  growth  of  planned  nuclear  capacity  for  electric  power  generation,  the  coal 
projections  are  subject  to  revision. 

Iron  ore  projections  in  Minnesota  were  based  on  date  developed  by  the  Bureau  of  Mines  and  the  University  of 
Minnesota,  it  is  assumed  that  the  future  production  in  the  Basin  will  continue  as  20  percent  of  the  Minnesota  total. 
The  Icvclupmcnt  of  the  lacoiiitc  ndustry  had  a  major  influence  on  projections  of  future  iron  ore  production.  The 
downward  .rend  of  non  ore  production  in  recent  years  has  been  reversed.  Projections  indicate  shat  iron  ore  output 
may  equal  or  exceed  the  high  production  level  of  postwar  years. 

Projections  for  the  iron  ore  industry  in  Missouri  reflect  the  announced  planned  output  of  the  new  operations. 

Projections  of  lead  and  zinc  production  in  Missouri  are  based  on  parameters  reflecting  national  demand  for  these 
commodities.  They  were  derived  5  oni  rates  of  change  in  demand  for  vary  ing  future  periods  developed  by  several 
agencies  including  the  Division  of  Economic  Analysis.  Bureau  of  Mines.  National  Planning  Association.  Predicasts, 
Resources  of  the  Future.  Inc.,  and  the  LES.  Department  of  Commerce. 

!i.  the  Illinois  Wisconsin  lead  zinc  district,  projections  of  future  production  were  maintained  near  the  current 
level  of  output.  It  is  the  pi  i.lree  of  operating  companies  in  the  district  to  maintain  10-  to  15-year  ore  reserves.  Since 
the  peripheral  limits  of  the  district  have  not  been  firmly  established  and  there  are  areas  having  favorable 
characteristics  foi  finding  use,  it  was  assumed  that  production  at  the  indicated  rate  will  be  maintained  through  the 
projecting  period. 

Pel i oleum  projections  considered  the  declining  oil  production  in  recent  years,  diminishing  reserves,  and  the 
effects  of  secondary  piodaciiuii  by  w  aterflooding.  Published  reserves  have  been  declining  at  the  rate  of  6.4  percent 
pci  y  cai  suicc  1%0.  and  about  tw  thirds  of  the  output  is  from  secondary  production.  It  is  assumed  that  front  1980 
to  the  end  of  the  piujcctiun  period,  pctiolcum  pioductron  will  be  minimal,  as  the  oil  fields  become  exhausted. 

liojcctiuiis  of  employment  in  the  mineral  industry  were  based  on  productivity  in  the  base  year  adjusted  for 
changes  m  pioductivity  uvci  the  piujediun  period.  Changes  in  productivity  for  cadi  mineral  commodity,  c.g.,  coal, 
non  oic.  construction  minerals,  base  metals  etc.,  were  developed  from  material  compiled  by  the  Bureau  of  Mines, 
and  other  Federal  and  Stale  agencies. 

Employ audit  m  the  pdiuleum  industry  was  based  cn  data  developed  by  the  National  Planning  Asssodation  from 
1 9ti0  employment  figures  mi  Standard  Industria1  Classification  131  (crude  petroleum  and  natural  gas). 

Basin  plan  jica  and  economic  cut  region  totals  differ  bccjuse  19  peripheral  counties  in  the  economic  subregions 
were  excluded  from  the  Basin  plan  areas. 

5.4  Productivity 

Productivity  i>  a  measure  of  output  pci  worker,  generally  computed  by  dividing  production  by  number  of 
production  workers,  to  arrive  at  an  hourly.  Jaily,  oi  annual  productivity  rate.  Changes  in  productivity  generally 


indicate  c-illicr  an  increase  or  decrease  in  tire  efficiency  of  an  operation.  Piuduciiviiy  can  be  useful  in  «.unipaiiiig 
mining  operations  with  similar  characteristics,  but  other  comparisons  would  not  be  meaningful. 

in  mining  operations  several  factors  nut  implicit  in  such  data  base  an  effect  uii  pioduciiutc .  Type  of  inuung 
(underground  or  surface),  depth  of  deposit.  si/C  of  equipment  used,  si/e  of  operation.  and  metal  content  of  ores 
shipped  cadi  affect  output  per  worker  to  some  degree.  Productivity  rates  vary  from  mine  tu  wine.  anJ  from  one  area 
to  another,  due  to  tiic  variables  cited  above. 

Basinwide,  productivity  in  nonmetallic  mining  o|ieraiions.  notably  sand  and  grace!  and  crushed  stone,  is 
expected  to  increase  substantially  over  the  projection  period,  as  more  efficient  and  laigci  equipment  »  employed. 

In  coal  mining,  productivity  is  expected  to  approach  the  optimum  during  the  projection  pcitod.  based  on  present 
estimates  of  future  technological  change,  in  both  underground  and  surface  .nines.  Output  pet  wothci  will  be  lasgei  in 
surface  (strip)  ntiniiig.  as  it  is  now.  because  of  the  nature  of  the  ojtcraiion.  As  coal  reserves  amenable  to  ship  mining 
are  exhausted  and  a  larger  proportion  of  coal  is  mined  underground,  the  overall  productivity  of  cua!  mining  in  the 
Basin  will  be  relatively  lower. 

In  iron  ore  mining,  where  type  of  material  produced  has  been  changing  and  a  ill  continue  to  change  over  the 
projection  period,  the  ntetai  content  has  been  increasing  as  lesser  quantities  of  natural  iion  ores  and  laigei  amounts 
of  pellets  arc  being  produced.  Although  productivity  rates  show  little  change  ovei  the  period  when  based  on  gross 
weight,  significant  increases  would  be  evident.  If  iron  content  were  the  criterion  used. 

5.5  Data  and  Projections  of  Selected  Mineral  Commodities  by  Economic  Subregions.  1950  and 
1960  Actual,  and  1970—2020  Projected 

The  following  Tables  P-S7  through  P-9-1  contain  employment  and  production  data  and  projections  foi  b.MKB 
economic  subregions.  Tables  P-S7  and  P-SS  list  data  and  projections  on  employment  by  selected  commodity  and 
total  employment  for  selected  mining  activities,  respectively .  Table  P-S9  shows  total  mineral  production  by  selected 
commodities.  Tables  P-90  through  P-94  show  production  and  employment  foi  five  major  mineral  commodities  coal, 
iron  ore.  lead  and  zinc,  sand  and  gravel,  and  crushed  stone  for  1950  and  I960  and  projected  1970. 1980, 2000.  and 
2020.  The  data  were  collected,  compiled  and  published  by  the  Bureau  of  Mines.  U.S.  Department  of  the  Intenor. 


Table  P-87 

Mining  Employment  in  UMRB  Economic  Subregions 
by  Selected  Commodities  —  1950.  I960,  and 
Projected  -  1970. 1980, 2000,  and  2020 
(number  of  employees) 


Commodity  1950  1960  1970  19S0  2000  2020 


Coat .  30.279  9.57T  9.800  9.800  9.000  7,300 

Iron  ore .  4.429  3.435  5.550  7.809  9.900  11.900 

Lead  and  zinc .  2.954  2.370  4,110  4,250  5.165  6,280 

Sand  and  gravel .  3.946  5.471  6.639  7.841  10,768  13.464 

Crushed  stonea .  3.428  5,850  8.555  10.364  13.546  15,162 

Dimension  stone .  1.862  1.742  1,759  1,933  2.629  3,059 

Gypsum .  501  481  372  387  528  664 

Barite .  422  356  600  600 

Petroleum  .  NA  NA  1.425  450  225  225 

Total  . 47,82?  29,276  38.810  43.425  51,761  58,054 


NA— Not  available 

3  Excludes  data  for  captive  quarries  at  cement  and  lime  operations. 
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Table  P-88 

Mining  Employment  in  the  UMRB  for 
Selected  Mineral  Commodities3 


by  Economic  Subregions  —  1950, 1960,  and 
Projected  -  1970, 1980, 2000,  and  2020 
{number  of  employees) 


Fconomic 

Sub'cgiort 

i9S0 

I960 

1970 

19S0 

2000 

2020 

1 

1.670 

2,438 

2.870 

3.500 

4906 

5920 

II 

706 

706 

1.056 

1.137 

1.368 

1,303 

IIIs* 

2.494 

1.998 

2.336 

2.549 

2950 

3.114 

IVk 

1.290 

1.584 

1.892 

2.106 

2.423 

2.578 

V 

1.056 

1.427 

1.689 

2,140 

3,031 

3.799 

VI 

24.854 

10.940 

15.876 

18970 

20.070 

21,622 

VII 

8.547 

3,369 

3919 

4.172 

5.204 

5960 

VIII 

2.000 

2.756b 

3,533 

4.252 

5.638 

6.302 

A 

4.372»> 

3.168b 

3.394 

3.6S1 

4,791 

6.005 

B 

52 

83 

32 

84 

80 

79 

C 

267b 

283b 

356 

387 

497 

583 

Tota»c 

47.821 

29.276 

38.810 

43-425 

51.761 

58.054 

3  Include*  coal,  pcnolnj.n,  iron  ore,  lead,  zinc,  sand  and  gravel,  crushed  stone, 
dimension  stone,  gypsum.  and  barite 

b  Incomplete  total.  Excludes  certain  data  which  must  be  withheld  to  avoid 
disclosing  individual  company  confidential  data:  however,  these  data  are 
included  in  total. 

c  Includes  employment  for  the  petroleum  industry  which  cannot  be  assigned 
to  specific  Economic  Subregions,  except  for  1950  and  1950.  for  which  no 
petroleum  employment  data  are  available. 


Table  P-89 

Mineral  Production  by  Selected  Commodities, 

Total  for  UMRB  Economic  Subregions  —  1950, 1960,  and 
Projected  -  1970, 1980, 2000,  and  2020 
(thousand  short  tons  unless  otherwise  noted) 


Commodity 

1950 

I960 

1970 

1980 

2000 

2020 

Coal . 

. . .  54,737 

43,703 

56900 

74.300 

87,100 

779C0 

Iron  ore3 . 

15.940 

14.597 

21.150 

26.750 

34,750 

42,000 

Lead . 

135 

114 

403 

478 

653 

903 

Zinc . 

23 

42 

47 

49 

53 

58 

Sand  and  gravel . 

. . .  47,342 

92,770 

145,165 

210,252 

397.180 

629.266 

Crushed  stor.eb . 

.  . .  33.870 

73,711 

133.006 

196,294 

366,433 

563,735 

Dimension  slone . 

145 

211 

288 

389 

745 

1,213 

Gypsum . 

982 

1.283 

2,230 

2,860 

5,600 

9.700 

Barite . 

209 

181 

300 

300 

(') 

— 

Petroleum*!  . 

22.862 

32916 

18.500 

5,000 

2.500 

2,500 

3  Thousand  long  tens. 

b  Excludes  limestone  produced  lor  use  in  manufacturing  cement  and  lime. 

1  Mining  at  the  indicated  rate  would  substantially  deplete  estimated  reserves.  Development  of  new  methods  for 
recovering  barite  from  tailings  dumps  could  prolong  production, 
d  Thousand  barrels. 


Tabic  P-90 

Production  and  Employment  for  Coal  in  the  UMRB 
for  Economic  Subregions  —  1950, 1960,  and 
Projected  -  1970, 1980,  2000.  and  2020 


Economic 


Subregion 

1950 

I960 

1970 

19S0 

2000 

2020 

Production  (thousand  short  tons): 

III 

1.882 

1.068 

1.500 

1.900 

2.1C0 

1,900 

IV 

lftO 

101 

100 

200 

300 

200 

VI 

32,765 

27,923 

‘  5,800 

47.100 

55.200 

42.200 

VII 

18,588 

13,923 

18.100 

23.900 

28.000 

24,990 

VIII 

1,321 

689 

1.000 

1.200 

1.500 

1,300 

TotaP 

54,737 

43.703 

56.500 

74.300 

87.100 

77.500 

Employment  {number  of  employees): 

ill 

1.605 

470 

400 

4C0 

400 

390 

IV 

116 

49 

lb> 

(b) 

(b! 

Cb) 

VI 

20,513 

6.441 

6.600 

6,600 

5.700 

4.600 

VII 

7.572 

2.452 

2.600 

2,600 

2.700 

2.300 

VIII 

473 

159 

200 

200 

200 

ICO 

Total 

30.279 

9.571 

9.800 

9,800 

9.000 

7.300 

3  Cats  may  not  add  to  totals  shown  because  ol  independent  rounding. 
b  Less  than  100  employed. 


Table  P-91 

Production  and  Employment  for  Iron  Ore  in  the  UMRB 
Economic  Subregions  —  1950, 1960,  and 


Projected 

-  1970, 

1930, 

2000  and  2020 

Economic 

Subregion 

1950 

I960 

1970 

1980 

2000 

2020 

Production  (thousand  long  tons): 

A 

15,424 

13,901 

15.900 

16,000 

22,000 

28.000 

II 

322 

462 

1.150 

750 

750 

VI 

194 

235 

5.000 

10,000 

12.0CO 

14,000 

Total3 

15.940 

14,597 

21,150 

26,750 

34,750 

42.000 

Employment  (number  of  employees): 

A 

4,353 

3,099 

3,300 

3,600 

4,700 

5.200 

II 

12 

53 

250 

200 

200 

- 

VI 

64 

283 

2,000 

4,000 

5,000 

6,000 

Total 

4,423 

3,435 

5,550 

7,800 

9,900 

11.909 

3  Oats  may  not  add  to  total  shown  because  of  independent  rounding. 
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Table  P-92 

Production  3nd  Employment  for  Lead  and  Zinc  in  the 
UMRB  for  Economic  Subregions  —  1900,  I960,  and 
Projected  -  1970, 1980.  2000,  and  2020 

Economic 

Subregion  1950  1960  1970  19S0  2000  2020 

Production  (thousand  short  tons): 


Lead: 

IV 

2 

2 

3 

3 

3 

3 

1 

VI 

134 

112 

400 

475 

650 

900 

i 

Total  lead 

136 

114 

403 

478 

653 

603 

: 

Zinc  i 

IV 

27 

33 

39 

40 

40 

40 

VI 

2 

3 

8 

9 

13 

18 

* 

Total  Zinc  23  42 

employment  (number  of  employees}: 
Lead: 

47 

49 

S3 

58 

? 

] 

{ 

\ 

SV 

PI 

PI 

PI 

PI 

PI 

PI 

• 

VI 

2.603 

1.S90 

3.750 

3.909 

4.850 

6.000 

Zinc: 

iy 

346 

380 

360 

350 

315 

280 

, 

VI 

lb) 

lb1 

(bl 

<b» 

(bl 

tbl 

i 

J  Induced  in  Economic  Subregion  VI. 
h  Included  in  Economic  Subregion  IV. 


Table  P-93 

Production  and  Employment  for  Sand  and  Gravel 
in  the  UMRB  for  Economic  Subregions  —  1950, 1960,  and 
Projected  -  1970, 1980, 2000,  and  2020 


Economic 

Subregion 

1950 

I960 

1970 

19S0 

2000 

2020 

Production  (thousand  short  tons): 

1 

5,915 

17.766 

30.961 

48,549 

S4.817 

147585 

II 

2,976 

4.586 

7.052 

9590 

17.036 

24567 

III 

5.870 

9.429 

13,133 

17.655 

29573 

42511 

IV 

2.654 

3566 

5.723 

7.637 

12.823 

18504 

V 

7.125 

14.503 

22.974 

35,439 

71.043 

114533 

VI 

4.935 

8.732 

12.469 

16.801 

30.454 

45,610 

VII 

8.411 

10.051 

16.707 

23509 

51.414 

100584 

VIII 

8.153 

19,423 

30.344 

43,558 

81,275 

123.087 

A 

282 

1.167 

2.018 

2,398 

3,255 

4.765 

B 

330 

1,540 

1.770 

1.869 

2,200 

2,543 

C 

692 

1,556 

2.034 

2.447 

3.589 

3576 

Toial 

47.342 

92.770 

145,165 

210,252 

397.180 

629,266 

Employment  (number  o(  employees): 

1 

389 

986 

1.344 

1.727 

2,471 

3,045 

II 

208 

235 

282 

330 

412 

470 

III 

556 

792 

861 

950 

1.153 

1,326 

IV 

236 

278 

313 

343 

422 

490 

V 

514 

722 

894 

1.131 

1.660 

2,125 

VI 

486 

583 

647 

716 

950 

1,127 

VII 

750 

556 

722 

847 

1,334 

2.076 

VIII 

722 

1,083 

1,322 

1,557 

2,129 

2,553 

A 

19 

69 

94 

91 

91 

105 

8 

22 

83 

75 

65 

56 

51 

C 

44 

83 

85 

84 

90 

96 

Total 

3,946 

5,471 

6,639 

7,841 

10,768 

13,464 
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Table  P-94 

Production  and  Employment  for  Crushed  Stone  in  the 
UMRB  for  Economic  Subregions  —  1950, 1960,  and 
Projected  -  1970, 1980, 2000,  and  2020 


Economic 


Suhrcpon 

1950 

i960 

/970 

mo 

2000 

2020 

Production  (tltousand  short  tons): 

!  1,172  2.461 

4.328 

6.886 

13.581 

21.256 

11 

2.147 

3,221 

4.841 

6520 

11.884 

17.253 

ili 

2,951 

3,926 

16,062 

21.833 

36.356 

53,138 

IV 

5.564 

10.887 

18.514 

26,150 

44.433 

65,260 

V 

2.332 

5,595 

8563 

13.776 

28.017 

45.377 

VI 

7.193 

15.826 

35.315 

52.445 

96.642 

114523 

vi: 

2,860 

5.055 

10,303 

15.235 

25.154 

65.375 

VIII 

9.428 

21.328 

34.706 

52.630 

99.731 

151.027 

A 

1 

3 

- 

- 

— 

- 

B 

— 

11 

11 

11 

14 

17 

C 

222 

338 

63 

408 

621 

759 

TotV 

33.870 

73.711 

133.008 

196.291 

366.433 

563.735 

Employment  (number  of  employees): 
i  236  389 

555 

725 

1.000 

1.139 

II 

306 

306 

373 

437 

526 

556 

III 

333 

736 

1.075 

1.199 

1.397 

1.488 

IV 

583 

861 

1.190 

1,380 

1.641 

1.755 

V 

347 

472 

587 

775 

1,104 

1.301 

VI 

611 

1.194 

2.166 

2.S29 

3.405 

3.700 

VII 

222 

361 

597 

725 

1.170 

1.584 

VIII 

773 

1.514 

2,000 

2.482 

3.292 

3.629 

A 

— 

— 

- 

- 

— 

— 

B 

NA 

NA 

2 

2 

1 

1 

C 

NA 

NA 

10 

10 

9 

9 

Total 

3.428 

5.850 

8.555 

10,364 

13.546 

15,162 
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Section  6 

ELECTRICAL  POWER  INDUSTRY* 


6.1  Organization  of  the  Power  industry 

For  purposes  of  delineating  and  describing  the  power  industry  in  the  Upper  Mississippi  RKcr  Basin  area,  the 
Power  Region  boundary  has  been  establislied  as  sliown  in  Figure  P-57,  with  plan  area  designations  corresponding  to 
FPC  Power  Supply  Areas  to  coincide  with  the  manner  in  which  the  utilities  report  to  the  FPC.  Unless  stated 
otherwise,  information  given  by  PSA  includes  only  that  portion  of  the  PSA  within  the  Power  Region.  This  region 
includes  parts  of  PSAs  12,  13,  15.  16,  17,  26, 40  and  the  whole  of  14.  The  portion  of  PSA  26  included  is  so  minor 
that  it  cannot  be  considered  typical  of  the  PSA.  The  section  of  PSA  12  included  is  also  small,  but  is  a  very  highly 
industrialized  area  with  steel  mills,  chemical  plants  and  oil  refineries  which  at  the  present  time  arc  experiencing  a 
very  high  rate  of  expansion.  PSA  15  includes  the  city  of  St.  Louis  with  St.  Louis  and  Jefferson  counties  but  not  St. 
Charles  and  Franklin  counties.  The  city  of  Milwaukee  is  outside  of  the  boundary,  but  its  proximity  will  be  felt 
within  the  region. 

The  UMRB  Power  Region,  as  of  1960.  had  538  electric  utility  systems  of  which  56  were  investor-owned,  323 
were  municipal,  and  159  were  cooperative.  The  generating  capacity  and  loads  of  the  investor-owned  utilities 
comprise  by  far  the  largest  segment,  approximating  90  percent  of  the  total.  The  remaining  10  percent  is  about 
evenly  divided  between  the  municipal  systems  and  the  cooperatives.  About  one-half  of  the  municipal  systems,  which 
for  the  most  part  arc  quite  small,  have  generating  equipment  often  supplemented  by  external  purchases.  The 
cooperative  group  is  comprised  of  a  few  generating  and  transmission  systems  and  numerous  distribution  coopeiativcs 
varying  considerably  in  size. 

The  composition  of  the  industry  as  to  type  and  size  varies  widely  within  the  region.  PSAs  16  and  17, 
predominantly  rural,  contain  a  large  number  of  small  systems  while  PSA  14.  with  a  high  population  density ,  is  served 
by  few  systems. 

Considering  that  future  estimates  place  population  growth  in  the  suburban  aicas  at  approximately  four  times  the 
nonmetropolitan  areas,  it  would  be  expected  that  the  present  pattern  may  become  more  predominant.  In  I960  the 
UMRB  included  an  area  of  178,000  square  miles  with  a  population  of  18,805.477,  accounting  for  5.0  percent  of  the 
area  of  the  Nation  and  10.5  percent  of  the  population  as  shown  in  Table  P-95.  Tiic  average  population  density  of 
106  per  square  mile  is  slightly  more  than  double  the  national  average  and  varies  considerably  within  the  Basin.  PSAs 
13,  16, 17,  and  40  have  densities  below'  SO  while  PSA  14.  where  Chicago  is  situated,  averages  43 J 

In  perspective,  the  electric  power  requirements  of  the  UMRB  Power  Region  in  1960  were  approximately  8.7 
percent  of  the  national  total,  or  73.9  billion  kwh  supplied  by  both  utilities  and  self-generation.  The  total  generating 
capacity  was  17,100  megawatts  representing  9.2  percent  of  the  national  total. 

6.2  Components  of  Electric  Power  Supply 

Steam  plants  using  coal  and  gas  as  fuels  generate  the  major  portion  of  electrical  energy  in  the  UMRB  Power 
Region.  There  arc  numerous  small  diesel  plants,  but  these  account  for  a  negligible  portion  of  the  total  supply.  The 
gas  turbine  is  becoming  populai  as  a  source  of  peaking  and  emergency  power,  but  in  this  application  it  is  only  a  small 
part  of  the  total. 

Table  P-96  shows  the  fuel-electric  and  hydroelectric  generation  for  I960  by  PSAs  while  Table  P-97  shows  the 
transfers  of  electric  power  for  each  PSA  in  that  year.  The  UMRB  Power  Region  used  a  net  import  of  3,o72  million 
kwh  and  564  mw  of  capacity  generated  outside  of  the  area. 

The  trend  toward  ever  larger  plants  to  realize  higher  efficiencies  and  economies  of  scale  follows  the  national 
pattern,  becoming  even  more  pronounced  with  the  advent  of  nuclear  power.  The  huge  financing  costs  arc  often 
beyond  the  capability  of  a  single  utility,  and  this  factor  together  with  the  requirements  for  larger  loads  to  match  the 
increasing  sizes  of  plants  will  promote  a  tendency  toward  joint  efforts  of  several  utilities  in  a  single  project. 

Hydroelectric  plants  in  the  UMRB  accounted  for  only  5  percent  of  the  1960  generating  capacity  compared  to  a 
19-pcrccnt  average  for  the  Nation.  Within  tiie  Basin,  the  hydroelectric  capacity  varies  considerably,  with  PSAs  13, 
15,  and  16  accounting  for  90  percent  of  the  total.  The  Taum  Sauk  pumped  storage  project  of  the  Union  Electric 
Co.,  having  a  capacity  of  350  imv  and  now  in  its  fourth  year  of  commercial  operation,  has  drawn  world-wide 
interest. 


•Based  on  more  detailed  information  contained  in  Appendis  M,  Power. 
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Figure  P-57.  Upper  Mississippi  River  Basin  power  region  boundary  and  area  boundaries. 
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Table  P-S5 


Population  Density  —  UMRB  Power  Region 
by  Power  Supply  Areas  —  1960 


PSA 

Area, 
sq.  miles 

Population 

Density, 
pop./sq.  mile 

12 

3,274 

749,357 

279 

13 

19,609 

1,456,462 

74 

14 

16,540 

7,200,958 

435 

15 

11,354 

1,811,891 

160 

16 

51,268 

2,923,698 

57 

17 

44,680 

2,462,214 

55 

26 

4,088 

85.553 

21 

40 

27,181 

2.115,344 

78 

Total  UMRB . 

.  177,994 

18,805,477 

106 

Total  U.S . 

UMRB  %of  U.S . 

.  3,548,974 

.  5.0 

179,323,175 

10.5 

51 

Table  P-96 

ciectric  Power  Supply  in  the  UMRB  Power  Region  —  1960 


FPCPoi-.tr 

Supply 

Area 

Fuel  Electric  Generation 

Hydroelec.ric  Generation 

Total  Generation 

Capacity, 
1000  kw 

Annual 
P/oduction, 
million  kwh 

Capacity 

Factor. 

% 

Capacity, 
1000  kw 

Annual 
Production, 
million  kwh 

Capacity 

Factor, 

% 

Capacity, 
1000  kw 

Annual 
Production, 
million  kwh 

Capacity 

Factor, 

% 

12 

634.3 

3,194 

57.3 

— 

— 

— 

634.3 

3,194 

57.3 

13 

691.6 

2,462 

40.5 

128.8 

868 

76.7 

820.4 

3,330 

46.2 

14 

5,922.7 

24,131 

46.4 

30.2 

108 

40.7 

5,952.8 

24,239 

46.4 

15 

1,603.7 

7,322 

52.0 

121.6 

847 

79.3 

1,725.3 

8,169 

53.9 

16 

2,072.6 

8,134 

44.7 

253.3 

1,203 

54.3 

2,325.9 

9,342 

45.7 

17 

1,835.5 

6,661 

41.3 

20.3 

65 

36.5 

1.855.8 

6,726 

41.2 

26 

27.3 

55 

22.9 

- 

- 

- 

27.3 

55 

22.9 

40 

2,057.7 

7,435 

41  1 

2.5 

19 

B6.5 

2,060.2 

7,454 

11.2 

Total  Region 

14.845.4 

59.394 

45.5 

556.7 

3,115 

63.7 

15,402.0 

62,509 

46.2 

Table  P-97 

Transfers  of  Electric  Power 
Across  the  UMRB  Power  Region  Boundary  —  1960 

Net  Transfer 


Import 

Expot 

t 

Import 

Export 

ri  L-  rower 
Supply 

Area 

Energy, 

1000  kwh 

Capacity, 

kw 

Energy, 

1000  kwh 

Capacity, 
kw  ' 

Energy, 
1000  kwh 

Capacity, 

kw 

Energy, 
1000  kwh 

Capacity, 
kw  ' 

12 

881,529 

200,000 

518,568 

70,000 

362,961 

130,000 

13 

1,670,200 

380,000 

502,000 

101,000 

1,168,200 

279,000 

14 

980,213 

126,000 

258,766 

120,000 

721,447 

6,000 

15 

102,000 

139,000 

183,000 

249,000 

81,000 

110,000 

16 

245,845 

35,000 

326,823 

47,000 

80,978 

12,000 

17 

631,254 

108,000 

93,713 

9,000 

537,541 

99,000 

26 

90,300 

23,000 

- 

- 

90,300 

23,000 

40 

1,373,689 

229,000 

420,141 

80,500 

953,548 

148,500 

Tula!  Region 

6,001,030 

1,240,000 

2,303,011 

676,500 

3,672,019 

563,500 

The  technological  development  of  higher  transmission  voltages  has  made  the  rowing  of  larger  hknis  of  electric 
power  over  longer  iliaaws  pnclttl  h  lias  encouraged  a  trend  toward  integration  of  utilities  Kilo  larger  operatic 
systems  pro.rdiKg  !<:.w  c;  capital  and  operating  costs. 

6.3  The  Industry's  Prospects  for  Growth,  1970, 1980, 2000. 2020 

Increased  growth  can  naturally  he  expected  to  accompany  population  grow  th  and  economic  expansion,  but  the 
electrical  industry  Irs  historically  exceeded  these  growth  rates.  Progressh-riy  higher  standards  of  Irving  wall  also 
expand  the  future  market,  but  the  greatest  incentive  will  come  from  the  reduction  in  cost,  for  clcctnc  energy 
relative  to  other  elements  in  tie;  cost  of  living.  Maty  avenues  of  approach  arc  apparent  today  for  this  lealcalto.i. 
Among  these  arc: 

(1)  Technological  developments  such  as  nuclear  power,  HIV.  pumped  storage,  and  possible  other 
developments  in  generation,  transmission,  and  distribution  which  arc  still  in  the  research  stage. 

(2)  lower  fuel  costs  through  lower  mining  and  transportation  costs  and  pricing  pressures  from  competing 
fuels- 

(?)  Coordination  of  tire  industry  to  take  advantage  of  load  diversity.  sharing  of  reserves,  installations  of 
larger  units,  and  economy  exchanges. 

The  most  promising  growth  markets  today  appear  to  be  home  healing  and  air  conditioning  with  potentials  also 
existing  in  increased  lighting  and  transportation  (both  raO  and  automobile).  These  markets  will  not  go  without  a 
challenge  from  other  sources  of  energy.  The  railroads  are  testing  jet-powered  trains.  The  gas  industry  ts  engaged  in 
very  intensive  research  programs  that  well  may  lead  to  aggressive  competition  in  the  ait  conditioning  market  and 
counter  the  electric  utility'  bid  for  the  home  healing  market.  Batten  propelled  electric  autos  may  be  m  competition 
svith  autos  powered  by  luei  cells.  The  gas  industry  is  also  vigorously  pursuing  the  total  energy  concept  for  onsite 
generation  with  a  potential  for  competing  with  up  to  8  percent  of  the  dacirkal  energy  market  by  1975.  Such 
installations  have  increased  m  number  from  100  in  1964  to  over  650  in  I96S. 

TIk  electric  power  industry  must  intensify  its  efforts  aimed  at  acceptance  of  its  facilities.  This  involves 
environmental  considerations  such  as  air  and  water  pollution,  overcoming  public  concern  about  nuclear  pbnts  in 
congested  areas  and  aesthetic  features  that  may  require  underground  distribution  and  even  possible  enderground 
transmission  Futthcr.  the  industry  is  faced  with  increasing  costs  for  right-of-ways  and  pbul  sites  in  Iasi  growing 
ui^n  areas  Larger  capital  costs  can  be  expected  for  the  provision  of  cooling  towers  where  an  adequate  water  supply 
is  not  available  It  is  apparent,  then,  that  while  1*“  potential  for  a  continued  rapid  rate  of  growth  in  electrical  energy 
use  is  litdeed  bright,  i:  is  not  necessarily  assured -especially  at  ptesent  leuels-beyond  I9S0. 

The  projected  requirements  within  the  Basin  by  classified  use  to  I9SD  ate  given  in  Table  P-VS  w  hile  growth  rates 
for  each  caiegoiy  are  given  in  Table  P-99.  The  projections  indicate  an  S  percent  average  annual  increase  for 
residential  use  Projection  for  individual  PSAs  by  classified  use  to  I9S0  arc  given  in  Table  P-100.  Total  energy 
requircittcms  to  tltc  year  2020  for  the  region  and  each  PSA  etc  given  in  Table  P-lO/  while  Figure  P-5S  shows  titc 
estimated  annual  peak  demand.  The  projections  of  future  power  requirements  to  1990  art  based  on  estimates  by  the 
West  Central  Regional  Advtso  y  Committee  in  cooperation  w  ith  the  FPC.  developed  for  updating  the  National  Power 
Survey  Report  of  1964. 

6.4  Conclusions  Regarding  Future  Electric  Energy  Needs  and  Supply 

The  projections  for  litis  study  extend  beyond  four  decades  into  the  future.  As  an  Interesting  observation  it  might 
be  noted  that  had  a  similar  forecast  been  made  just  a  little  more  titan  two  decades  ago.  there  would  have  been  no 
provision  lor  an  entirely  new  source  of  energy,  nuclear,  in  the  generation  of  electricity.  The  utilization  of  view 
methods  for  converting  the  energy  in  fossil  fuels  and  nuclear  energy  into  electrical  energy  ‘within  the  next  four  or 
live  decade*  would  appeal  to  be  quttc  probable  since  some  of  these  innovations  are  already  in  the  laboratory  stage  or 
beyond  These  approaches  include  the  development  of  iiiagnctohvdrodynanitcs  (MI1D),  c'eUtogas  dynamics  (LCD), 
thermonuclear  fusion  factors,  thermoelectric  generation,  thermionic  generation  and  fuel  cells.  Some  methods  could 
be  highly  efficient  and  fairly  simple  through  a  direct  conversion  of  a  nonelectrical  energy  source  into  electrical 
energy  Although  much  confidence  may  exist  that  some  of  these  developments  will  materialize,  they  cannot  be 
precisely  accounted  lor  in  a  projection,  but  should  be  given  uuc  recognition. 

The  type  of  power  generating  equipment  to  be  installed  in  the  UMRB  can  have  a  profound  effect  on  the 
economics  of  the  Basin,  not  only  from  the  standpoint  of  the  huge  investments  involved  but  also  front  the  standpoint 
of  the  fuel  source.  !n  view  of  file  recent  rapid  advances  in  the  amount  of  nuclear  fueled  capacity  on  order,  it  is 
necessary  to  carefully  consider  this  r.s  a  major  component  of  future  generating  capacity. 
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Table  P-98 

UMRB  Power  Region  Annua!  Electric  Power  Requirements 
by  Categories  of  Use  —  1960—1980 


l960Acftd 

1965  Aaud 

1970 Projected 

19S0  Projected 

million 

Co/ 

million 

Co/ 

million 

17  0/ 

million 

% of 

CcUyonr  of 1 w 

suit 

total 

kwh 

tout 

kxft 

told 

Mi 

lota! 

EtancUliliMc 

Farm .  .  .  . 

4.13S 

63 

5.090 

S3 

7.900 

S3 

15,370 

5.5 

Rodsnol  . 

15.012 

24.2 

22.6S3 

*4£ 

35.120 

25.6 

74.020 

25.6 

Commercial . 

_  11.421 

17.3 

16.531 

17.8 

24,510 

173 

S0.480 

183 

industrial . 

.  .  .  .  24.879 

376 

35.953 

33.8 

51.500 

37.8 

>04.550 

37.6 

Street  Idling . 

792 

1.2 

1.063 

1.2 

1.530 

1.1 

2.890 

1.0 

Other . 

_  2.502 

3L8 

3.458 

3.7 

4.8S0 

3.6 

9350 

3.6 

Losses .  . 

. .  .  -  6.379 

9.G 

7,878 

8.5 

11.300 

&2 

20.830 

7S 

Total  Requirements  ..... 

.  . . .  66.181 

100.0 

92.663 

100.0 

137.050 

100.0 

278.090 

100.0 

Industrial  Inplant  Generation 

7.679 

- 

8.721 

- 

9.420 

- 

11.400 

- 

Total  .  . . 

. . .  .  73.860 

— 

101.334 

— 

146.470 

— 

289.490 

— 

Table  P-99 

UMRB  Power  Region  Projected  Rate  of  Increase 
of  electric  Requirements  by  Categories  of  Use  —  1960—1980 

Inmate  in  Power 

Areraee 

Requirement s 1960  to  I9S0 

Annual 

Humber  of  Years 

Increase. 

to  Double 

Category  °f  I*  million  kwh 

percent 

percent 

Consumption 

Electric  Utilities: 

Farm  . 

.  11.174 

266 

6.7 

11 

Residential . 

.  58.003 

362 

8.0 

9 

Comrreroal  .... 

.  39.059 

342 

7./ 

9 

Industrial  ...  ... 

.  79.671 

320 

7.4 

10 

Street  lighting  .  . 

.  2,098 

265 

6.7 

11 

Other  . 

. .  7,448 

298 

7.2 

10 

Losses  &  unaccounted  for  .  14,451 

226 

6.1 

12 

Total  Utility  .... 

.  211,909 

320 

7.4 

10 

Industrial  Establishments 

In-plant  generation 

.  3,72) 

48 

2.0 

35 

Total . 

.  215.630 

292 

- 

- 

I'li.’  prediction  ol  nuclear .  apacity.  especially  much  beyond  ihc  immediate  future,  must  be  made  on  very  little 
historical  data  Mich  as  exists  for  the  estimate  of  total  supply  rei|uirements.  In  the  latter  case,  a  long-term  trend  can 
he  extrapolated  with  modifications  to  correspond  with  anticipated  changes.  Nuclear  generation,  however,  must  be 
projected  from  a  point.  In  this  case  every  attempt  must  he  made  to  assess  all  available  indications  s.:ch  as  the 
opinions  ■>!  manufacturers  ami  utilities  especially  as  they  arc  translated  into  dollar  commitments,  the  opinions  of  the 
\ tonne  tnergy  C  ommission,  the  comments  of  competing  fuel  industries,  and  the  findings  of  various  independent 
studies. 

Many  lactors  th.it  will  influence*  liiture  decisions  are  yet  to  be  resolved,  and  a  more  accurate  quantitative  analysis 
will  he  possible  only  alter  several  years  of  experience  with  the  nuclear  plants  now  tinder  const  ruction  or  on  order 
due  lor  startup  in  the  near  liiture.  The  public  acceptance  of  nuclear  plants  in  populous  areas,  the  degree  of  public 
concern  over  air  pollution  with  coal-lited  plants,  and  the  extent  to  which  the  coal  industry  will  challenge  nuclear 
power  (hearing  in  mind  dial  considerable  research  is  in  progress  concerned  with  the  dioclopmcnt  of  new  markets  for 
coal)  .ire  y  ei  to  he  determined  I  he  possible  developments  in  coal  transportation  ai.d  electrical  energy  transportation 
throng1-  MIV  transmission  will  be  factors.  Nuclear  generation  with  its  lower  thermal  efficiency  requires  more  water 


Table  P-100 

Classification  of  Energy  Use  in  UMRB  Power  Region 
{million  kwh) 


PSA  12 

PSA  IJ 

PS,\  14 

PSA  IS 

PSA  16 

PSA  17 

PS.A  26 

PSA  40 

Total 

1960 

Firm . 

139 

540 

383 

128 

1.010 

1.252 

59 

685 

4.1 9S 

Residential . 

695 

1.570 

S.543 

2.049 

2.541 

1.873 

35 

1.705 

16.012 

Commercial . 

301 

933 

5.520 

1.074 

1.288 

1.276 

29 

1.000 

11.421 

Industrial . . . 

22215 

1.091 

9.423 

4.443 

2.733 

2.125 

4 

2.845 

24.879 

Street  Lighting . 

44 

65 

335 

70 

124 

99 

2 

53 

792 

Other . 

135 

111 

1.602 

135 

241 

166 

6 

106 

2.502 

Total . 

3,529 

4.310 

22,806 

7.899 

7.937 

6.791 

136 

6.394 

59.802 

Losses . . 

251 

472 

2/01 

755 

967 

777 

14 

732 

6,379 

Total  Requirements . 

3.790 

4.782 

25.207 

8.654 

S.904 

7.568 

150 

7.126 

66.181 

1965 

Farm . 

163 

606 

300 

167 

1.321 

1.592 

S6 

863 

5.090 

Residential . 

979 

2.163 

8.041 

2.866 

3.663 

2.630 

52 

2.313 

22.688 

Commercial . 

435 

1,342 

8.098 

1,404 

1,706 

1.925 

39 

1.487 

16.531 

Industrial  . 

3.204 

1.682 

13.246 

6.S54 

4,080 

2,937 

9 

4,141 

35,953 

Street  Lighting . 

59 

93 

441 

97 

167 

135 

3 

69 

1.068 

Other  . 

130 

155 

2,240 

148 

322 

292 

18 

157 

3.458 

Total . 

4,970 

6.046 

32,366 

11.336 

11,259 

9.571 

207 

9.030 

84.785 

Losses  . . 

333 

628 

2,959 

923 

1,139 

972 

13 

906 

7.878 

Total  fteouirer.ier.-s . 

5.303 

6.674 

3S.325 

12.259 

12.398 

10,543 

225 

9.936 

S2.663 

1970 

Farm . 

210 

940 

500 

290 

1.970 

2,550 

140 

1.300 

7.900 

Residential . 

1  340 

3.220 

12.580 

4.740 

5.580 

4.070 

70 

3.520 

35,120 

Commercial . 

610 

1.950 

12,500 

2.120 

2.540 

2.770 

40 

1.980 

24.510 

Industrial  . 

4.540 

2.270 

18,700 

9.250 

6,540 

4.540 

10 

5,950 

51.800 

Street  Lighting . 

80 

140 

630 

120 

260 

190 

10 

ICO 

1.530 

Other . 

170 

220 

3,080 

250 

489 

450 

20 

220 

4.890 

Total . 

S.950 

8.740 

47,990 

16,770 

17.370 

14.570 

290 

13.070 

125,750 

Losses . 

450 

950 

4,310 

1.350 

1.590 

1.420 

30 

1,200 

11.300 

Total  Requirements . 

7.400 

9.690 

52,300 

18,120 

18.960 

15.990 

320 

14,270 

137.050 

1980 

Farm . 

340 

1.680 

790 

740 

4.030 

4.910 

280 

2.600 

15.370 

Residential  . 

2.480 

6.020 

27,140 

10,540 

12,360 

8,040 

140 

7.300 

74,020 

Commercial . 

1.170 

3.S40 

25,880 

4,600 

5.160 

5,240 

30 

3,710 

50.480 

Industrial  . 

9.080 

4,190 

24.800 

19.400 

15,910 

8.8S0 

40 

12.240 

104,550 

Street  Lighting . 

120 

260 

1,160 

220 

550 

370 

10 

200 

2.890 

Other  . 

260 

410 

6,300 

700 

1,020 

780 

40 

440 

9,950 

Total . 

13.450 

16,200 

97.970 

36.200 

39,030 

28.230 

590 

26.490 

257.269 

Losses . 

840 

1.670 

7,930 

2,750 

3,030 

2,530 

40 

2,040 

2C.830 

Total  Requirements . 

14,290 

17,870 

1 05,000 

38,950 

42,060 

30,760 

630 

28,530 

278.090 

for  cooling  per  kwl>  'Iran  conventional  steam  plants,  bn!  it  is  thought  that  from  prototv  pcs  now  planned  01  under 
construction,  future  designs  will  tend  to  overcome  this  disadvantage. 

Presen:  thinking  places  the  nuclear  market  in  aicas  where  competing  fuel  cusis.  run  above  25  cents  per  million 
Btu  which,  would  include  a  major  portion  of  the  L'MRB  Power  Region.  Typical  fuel  costs  for  some  ol  the  larger 
plants  in  the  region  arc  shown  in  Table  P-102. 

Because  of  the  confidence  displayed  by  a  number  of  utilities  though  comm  tments  in  the  billions  ol  dollars  for 
nuclear  reactors  in  recent  years,  there  can  be  little  doubt  that  electrical  generation  from  nuclear  powei  has  become 
established.  Although  nuclear  capacity  represents  less  than  1/200  of  the  1%(>  generating  capacity,  it  accounted  for 
more  than  half  of  the  new  capacity  ordered  in  1966.  Over  75.000  inw  of  nuclear  capacity  is  in  operation,  contracted 
for.  or  announced  as  planned  for  operation  by  1975.  The  Commonwealth  Ldisou  Company,  which  is  presently 
deriving  the  benefits  of  unit  trains  and  a  mine-mouth  generating  plant,  has  contracted  for  over  -1.700  mw  of  nuclear 
capacity  on  a  competitive  basis.  This  utility,  which  accounts  for  approximately  one-third  of  the  generating  capacity 
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Trvble  P‘101 

Projections  of  Electric  Power  Requirements 
Supplied  by  Electric  Utilities  for  the 
Upper  Mississippi  River  Basin  Power  Region 


PSA 

Energy, 
million  kwh 

Growth 
Rate.  % 

Energy, 
million  kwh 

Growl 

Rate. 

1960 

1965 

12 

3,790 

5.7 

5,303 

6.9 

13 

4,782 

6.6 

6,674 

6.9 

14 

25,207 

5.5 

35,325 

7.0 

15 

8,654 

5.1 

12,259 

7.2 

16 

8,904 

G.9 

12,398 

6.8 

17 

7,568 

6.8 

50,543 

6.9 

26 

150 

8.4 

225 

8.4 

40 

7,126 

6.5 

9,936 

6.9 

Total 

66,181 

92,653 

1970 

1980 

12 

7,400 

6.9 

14,290 

6.8 

13 

9,690 

7.7 

17.870 

03 

14 

52,300 

8.2 

105,000 

7.2 

15 

18,120 

8.1 

38,950 

8.0 

16 

18,960 

8.9 

42,060 

8.3 

17 

15,990 

8.7 

30,760 

6.8 

26 

320 

7.6 

630 

6.9 

40 

14.270 

7.5 

28,530 

7.2 

Total 

137,050 

8.1 

278.090 

70 

1990 

2000 

12 

25.150 

6.2 

41,810 

4.8 

13 

32.270 

6.1 

50,560 

4.6 

14 

195,000 

6.4 

311,800 

4.8 

15 

75,630 

6.9 

120.940 

4.8 

18 

83.640 

7.1 

134.920 

4.9 

17 

60,040 

6.9 

96,850 

4.9 

26 

1,210 

6.7 

1.9)0 

4.8 

40 

54,960 

6.8 

89,530 

5.0 

Total 

528,900 

6.6 

848,350 

4.8 

2010 

2020 

12 

60,700 

3.8 

81,830 

3.0 

15 

73,420 

3.8 

98,960 

3.0 

14 

452,740 

3.3 

610,300 

3.0 

15 

175,600 

3.8 

236,710 

3.0 

16 

195,900 

3.8 

264,070 

3.0 

17 

1 40,620 

3.8 

189,550 

3.0 

26 

2,820 

38 

3,790 

3.0 

40 

130,000 

3.8 

175,240 

3.0 

Total 

1,231,800 

3.8 

1,660,450 

30 

m  ihc  I'MRU  Power  Region,  will  be  supply  mg  40  percent  of  its  electricity  from  nuclear  plants  by  1972,  and  possibly 
00  percent  by  1975,  with  savings  estimated  at  5  to  10  percent  over  alternative  methods.  Consideration  of  air 
pollution,  reliability,  maintenance  and  adaptability  to  improvement  were  other  factors  contributing  to  the  decision. 

Because  of  the  unprecedented  surge  in  orders  for  nuclear  capacity,  estimates  of  future  installations  have 
continually  been  increased.  The  current  Atomic  Lncrgy  Commission  projection  is  between  120,000  to  170,000  nnv 
of  installed  nuclear  capacity  by  1980,  and  other  estimates  run  between  150,000  to  200,000  mw.  Although  the  share 
of  nucleai  capacity  i  lglit  be  about  40  percent,  the  energy  production  would  be  a  greater  percentage  since  this 
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Table  P-102 

Typical  Fuel  Costs  for  the  UMRB  Power  Region  —  1967 


PSA  Plant  State 

12  8ailly .  Indiana 

12  D.H.  Mitchell .  Indiana 

13  Nelson  Dewey  .  Wisconsin 

13  Oak  Creek .  Wisconsin 

14  Crawford .  Illinois 

14  Joliet .  Illinois 

14  Kincaid .  Illinois 

14  Will  County .  Illinois 

15  Meramec .  Missouri 

15  Sioux .  Missouri 

15  Venice  .  Illinois 

16  Alma  .  Wisconsin 

16  Black  Dog .  Minnesota 

16  Riverside .  Minnesota 

17  Des  Moines  .  Iowa 

17  Riverside .  lovra 

40  Coffeen .  Illinois 

40  Grand  Tower .  Illinois 

40  Hennepin .  Illinois 

40  Wood  River .  Illinois 


Fuel  Cost, 
cents  per 

Utility  million  3tu 

Northern  Ind.  1*5.  Co .  25.9 

Northern  Ind.  P.S.  Co .  26.1 

Wisconsin  Pwr.  &  Lt.  Co .  26.5 

Wisconsin  Sleet.  Pwr.  Co .  29.8 

Commonwealth  Edison  CO .  28.2 

Commonwealth  Edison  Co .  22.9 

Commonwealth  Edison  Co .  20.1 

Commonwealth  Edison  Co .  28.7 

Union  Electric  Co .  21 .2 

Union  Electric  Co .  21.5 

Union  Electric  Co .  22.0 

Deiryland  Power  Coop .  26.7 

Northern  States  Pwr.  Co .  27.9 

Northern  States  Pwr.  Co .  27.9 

Iowa  Power  &  Light  Co .  27.2 

lowa-lilinois  Gas  &  Elect.  Co .  25.2 

Central  Illinois  Publ.  Serv.  Co . . .  17.7 

Central  Illinois  Publ.  Serv.  Co .  22.3 

Illinois  Power  Co .  24.7 

Illinois  Power  Co .  18.6 


capacity  would  be  used  mainly  for  base  load.  Virtually  all  large  generating  plants  will  be  nuclear  by  the  year  2000 
according  to  AEC  forecasts. 

A  tabulation  of  nuclear  plants  that  are  in  operation  or  that  have  been  scheduled  in  the  UMRB  Bower  Region  is 
given  in  Table  P-103.  It  is  readily  apparent  that  the  major  activity  has  been  in  PSAs  1 3, 14. 16.  and  17  where  fossil 
fuel  costs  arc  relatively  high.  PSA  14  also  presents  large  loads,  which  permits  the  use  of  large  units  where  nuclear 
plants  arc  more  competitive.  Nuclear  plants  have  not  been  contracted  for  in  PSAs  15  and  40.  where  fairly  low  fossil 
fuel  costs  prevail  but  extensive  evaluation  studies  arc  being  made.  A  nuclear  unit  was  planned  in  PSA  12  but  then 
dropped  in  favor  of  purchased  capacity.  This  delay  could  make  the  procurement  of  a  larger  unit  practical  in  the 
future. 

Based  upon  the  considerations  discussed,  the  purchases  now  being  made,  and  the  conditions  existing  in  each  PSA 
related  to  the  feasibility  of  nuclear  power,  estimates  for  nulccar  power  supply  are  shown  in  Table  P-104  as  being  33 
percent  of  the  total  thermal  supply  for  the  year  1980, 70  percent  in  2000,  and  81  percent  in  2020.  Forecasts  to  the 
year  2020  involve  considerabic  speculation  and  as  sjch  should  allow  for  the  realization  of  other  forms  of  generation 
now  being  developed.  Such  an  allov-unce  of  5  percent  was  made  for  the  year  2000  and  15  percent  for  2020-  An 
estimate  of  nuclear  and  exotic  capacity  as  a  percentage  of  the  total  capacity  for  the  USA  and  UMRB  is  shown 
graphically  in  Figure  P-60. 

The  hydroelectric  supply  from  known  sites  for  the  UMRB  Power  Region  in  2020  is  estimated  at  less  than  2 
percent  including  imports  of  800  mw  in  1980  and  1200  raw  beyond  the  year  2000  from  the  Nelson  River  project  in 
Canada.  A  detailed  study  of  the  hydroelectric  potential  is  contained  in  the  “Report  of  the  Hydroelectric  Power 
Subcommittee  to  the  Power  Advisory  Committee”  dated  January  1966.  It  is  to  be  noted,  however,  that  for  purposes 
of  this  Type  I  study  the  selection  of  possible  future  hydroelectric  installations  was  made  on  tiie  basis  of  judgment 
rather  than  on  economic  analysis.  It  was  felt  that  the  net  power  transfer  across  the  Basin  boundary  for  the  years 
1980,  2000,  and  2020  should  be  considered  zero  except  for  the  above  small  import  of  Canadian  power.  Transfers 
will  occur  at  specific  points  throughout  the  yca.s,  but  could  vary  with  time  in  cither  direction.  In  addition  to  being 
difficult  to  evaluate,  the  amount  in  question  would  not  significantly  affect  the  overall  situation. 

The  large  scale  conversion  of  energy  sources  today  to  electrical  energy  is  very  inefficient  in  spite  of  all  of  the 
progress  that  has  been  made.  An  amount  of  energy  in  the  form  of  heat  greater  than  that  which  is  used  is  lost  in  the 
process.  Allowing  for  electric  energy  requirements  in  2020  appioxiinating  18  times  the  present  use.  we  must  be 
concerned  with  dissipating  an  amount  of  energy  equal  to  more  than  25  times  that  which  is  now  being  generated, 
unless  moie  efficient  methods  of  gcneiation  become  practical.  The  common  practice  has  been  to  absorb  the  greater 
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Table  P-103 

Scheduled  and  Installed  Nuclear  Capacity 
in  the  UMRB  Power  Region 


PSA 

Plant  or  Location 

Utility 

Capacity. 

Mw 

Scheduled 

Operation 

13 

Genoa . . . 

Dairyland  Power  Cooperative  . 

.  50 

1967 

13* 

Kewaunee . 

Madison  Gas  St  Electric  Co . 

Wisconsin  Pub.  Service  Co . 

Wisconsin  Power  &  Light  Co . 

.  527 

1972 

13* 

Point  Be3ch  No.  1 . 

Wisconsin  Michigan  Power  Co . 

.  455 

1970 

13* 

Point  Eeach  No.  2 . 

Wisconsin  Michigan  Power  Co . 

.  455 

1971 

14 

Dresden  No.  1 . 

Commonwealth  Edison  Company . 

.  200 

I960 

14 

Dresden  No.  2 . 

Commonwealth  Edison  Company . 

.  715 

1969 

14 

Dresden  No.  3 . 

Commonwealth  Edison  Company . 

.  715 

1970 

14 

Zion  No.  1 . 

Commonwealth  Edison  Compary . 

.  1.100 

1972 

14 

Zion  No.  2 . 

Commonwealth  Edison  Company . 

.  1.100 

1973 

16 

Elk  River . 

Rural  Coop.  Power  Association . 

.  22 

1963 

16 

.'.lonticello . 

Northern  States  Power  Company . 

.  472 

1970 

16 

Prairie  Island  No.  1  . 

Northern  States  Power  Company . 

.  550 

1972 

16 

Prairie  Island  No.  2 . 

Northern  States  Power  Company . 

.  550 

1974 

17 

Quad  Cities  No.  1  . 

Commonwealth  Edison  Company . 

.  715 

1970 

17 

Quad  Cities  Mo.  2 . 

lowa-lllinois  Gas  &  Electric  Co . 

.  715 

1971 

1?J 

Cooper  . 

Consumers  Pubhc  Power  District*5  . 

.  800 

1972 

17 

Cedar  Rapids  No.  1 . 

Iowa  Electric  Light  &  Power  Co . 

.  550 

1973 

17 

Cedar  Rapids  No.  2 . 

Iowa  Electric  Light  &  Power  Co . 

.  550 

? 

Table  P-104 


UMRB  Power  Region  Projections  of 
Electric  Utility  Power  Supply  by  Types  for  Power  Supply  Areas 

(megawatts) 


Total 

Required 

Hydroelectric 

Including 

Imports 

Thermal 

PSA 

Total  Required 

Nuclear3 

Others3 

1980: 

12 

2,780 

- 

2,780 

1,050 

1,730 

13 

3,640 

177 

3,463 

1.000 

2.463 

14 

22,580 

63 

22,517 

11,000 

11,517 

15 

9,780 

1,278 

8,502 

800 

7,?02 

16 

7,980 

1.291 

6,689 

3,000 

3,689 

17 

6,420 

88 

6,332 

2,000 

4,332 

26 

150 

1 

149 

- 

149 

40 

6,370 

2 

6,368 

- 

6.368 

Total 

59,700 

2,900 

56,800 

18,850 

37,950 

2000: 

12 

'.990 

_ 

7,990 

6.350 

1.640 

13 

10,110 

744 

9,366 

6,700 

2.666 

14 

66,630 

116 

66,514 

56,000 

10.514 

15 

29,730 

1,678 

28,052 

12,700 

15,352 

16 

25,560 

1,751 

23,809 

19,400 

4,409 

*7 

18,910 

150 

18,754 

11,400 

7,354 

26 

450 

1 

449 

- 

449 

40 

18,520 

2 

18,518 

8,400 

10,118 

Total 

177,900 

4.448 

173,452 

120,950 

52,502 

2020: 

12 

15,460 

- 

15.460 

12,600 

2.860 

13 

19,570 

744 

18,826 

15,300 

3,526 

14 

128,830 

166 

128,714 

105,000 

23.714 

15 

S7,?50 

1,678 

56,072 

45,600 

10.472 

16 

48,830 

1,751 

47,079 

38,200 

8.879 

17 

36,300 

156 

36,144 

29,400 

6.744 

26 

8G0 

1 

859 

- 

859 

40 

35,920 

2 

35,918 

29,200 

6,718 

Total 

343,520 

4,448 

339,072 

275.300 

63.772 

a  An  allowance  is  included  for  noncondensing  types  in  each  as  follows: 
1980  -  none 
2000  -  4,500  Mw 
2020  -  26,000  Mw 


part  of  these  losses  into  a  large  body  of  natural  water.  Other  methods  are  available,  such  as  the  use  of  cooling  towers 
or  cooling  ponds  for  dissipating  the  heat  to  the  air,  but  only  at  an  appreciable  increase  in  cos',  and  with  a  continuing 
need  for  replacement  of  the  water  lost  through  evaporation. 

When  considering  plant  sizes  of  5,000  to  10,000  mw  indicated  for  the  future,  it  is  necessary  to  find  huge 
“dumping  grounds”  for  this  waste  energy.  Fortunately,  the  UMRB  Power  Region  includes,  or  is  in  the  proximity  of 
two  places  that  could  possibly  accommodate  these  plants  and  still  avoid  excessive  thermal  pollution.  These  sites 
would  include  the  shores  of  the  Great  Lakes  and  the  lower  one-third  of  the  Mississippi  River  in  the  UMRB  Powei 
Region. 

Water  availability  is  a  basic  criterion  in  determining  the  location  of  thermal  generating  plants.  Fuel  c..n  be 
transported  to  the  plants,  and  electrical  energy  can  be  carried  away  fron  the  plants  to  the  load  centers.  This 
arrangement  is  flexible,  and  an  economic  balance  can  be  ascertained  between  the  relative  distances  of  fuel  and 
electrical  transportation,  either  of  which  may  approach  zero.  Water  for  cooling  purposes,  however,  cannot  be  moved 
any  great  distance  economically.  Therefore,  the  water  resources  within  the  Basin  will  be  an  import. mi  factor  in  the 
selection  of  sites  for  the  generation  of  electric  power. 
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Section  7 

METHODS  FOR  USE  OF  ECONOMIC  BASE  STUDY 
AND  PROJECTIONS  IN  WATER  RESOURCE  PLANNING 

The  purpose  of  the  economic  base  study  and  projections  in  this  study  is  to  provide  guides  to  aid  in  projecting 
future  water  requirements.  The  future  water  requirements  in  turn  arc  the  points  of  departure  in  the  development  ol 
a  water  resource  plan. 

The  statements  included  in  this  part  of  Appendix  P  summarize  the  approaches  used  in  the  application  of  die 
economic  base  study  and  projections  to  water  resource  planning  by  the  participants  in  the  Upper  Mississippi  River 
Comprehensive  Basin  Study.  The  statements  arc  printed  as  furnished  by  each  participant. 

7.1  Mineral  Resources,  Bureau  of  Mines' 

Water  is,  and  will  continue  to  be,  v  vital  tool  in  the  mineral  industry.  The  emphasis  toward  higher  quality 
products  and  the  utilization  of  lower  grade  materials  has  been  a  major  influence  in  the  increasing  use  of  water.  Water 
use  in  tlu*  future  is  expected  to  increase  with  the  growth  of  the  mineral  industry.  For  most  commodities  water  use 
was  projected  at  the  same  ratio  of  water  use  per  ton  of  product  for  all  projected  years.  For  some  commodities, 
predicted  technological  developments  will  increase  water  requirements.  The  water  ratio  in  these  cases  was  adjusted 
accordingly. 

Sand  and  gravel  is  a  mineral  industry  likely  to  require  an  increase  in  the  water  ratio  for  processing.  The  demand 
for  cleaner  and  better  quality  sand  and  gravel  lias  been  steadily  increasing  over  the  past  20  ycar».  Construction 
specifications  are  requiring  closer  tolerances  on  raw  materials.  To  meet  many  of  these  requirements,  the  aggregate 
industry  must  bcneficiate  its  product  through  the  use  of  water.  Based  on  this  trend,  the  water  ratios  per  ton  of 
product  for  the  aggregate  industiy  have  been  increased  1  percent  for  every  10  years  in  all  projections  after  1970. 
This  increase  in  water-use  ration  is  expected  to  affect  sand  and  gravel  and  crushed  stone  industries. 

The  depletion  of  direct-shipping  iron  ores  and  the  increase  of  bencficiation  practices  have  had  a  significant  effect 
on  the  water  requirements  in  the  iron  mining  industry.  Sixty-three  percent  of  the  iron  ore  shipped  from  Minnesota 
in  1965  was  from  “natural  ores”  and  37  percent  from  beneficiated  taconitc.  The  predictions  are  that,  by  1970,  over 
60  percent  of  the  iron  ore  from  Minnesota  will  be  beneficiated  taconitc  and  will  increase  to  over  90  percent  by 
1980.  Because  of  these  developments,  water  use  ratios  for  the  period  1970-2020  in  the  Basin  arc  based  only  on 
taconitc  operations. 

The  coal  industry  has,  during  the  past  15  years,  made  great  advances  in  obtaining  a  higher  quality  product 
through  bencficiation.  Most  bencficiation  is  by  washing.  In  1949.  only  35  percent  of  the  Nation’s  coal  production 
was  beneficiated  and  in  1964,  64  percent  was  beneficiated.  During  the  same  period  production  increased  9  percent 
while  new  water  intake  increased  7.C4  percent.  Coal  spokesmen  imply  that  this  new  water  intake  was  a  result  of 
production  increase  and  that  the  added  need  for  water  for  bcneficiation  was  obtained  through  greater  recirculation. 
Based  on  this  assumption,  future  water  requirements  in  the  coal  industry  in  the  Basin  were  increased  proportionately 
with  coal  production.  As  there  are  no  foreseeable  radical  technological  developments  in  coal  preparation,  new  water, 
discharged,  or  used-water  ratios  have  not  been  altered.  Recirculation  ratios,  however,  were  increased  1  percent  per 
every  10  years  in  all  projections  starting  in  1970. 

The  water  data  from  the  Bureau  of  Mines  1962  mineral  industry  water  canvass  was  used  to  determine  water 
ratios  per  ton  of  selected  mineral  product  for  tacli  plan  area.  These  ratios  were  applied  to  the  I960  pioduction  to 
arrive  at  the  water  use  in  tiie  mineral  industry  for  that  year.  Table  P-105  shows  the  weighted  average  water  use  ratios 
for  the  entire  Basin. 

Due  to  unusual  water  use  patterns  and  other  factors,  the  water  use  data  used  in  tiie  Upper  Mississippi  River 
Comprehensive  Basin  Study  may  not  coincide  with  the  national  pattern. 

7.2  Water  Supply  and  Water  Quality  Control,  Federal  Water  Pollution  Control  Administration! 

The  purpose  „T  this  subsection  is  to  explain  how  the  projections  of  population  and  industrial  growth  provided  by 
the  National  Planning  Association  (NPA)  wili  be  used  by  the  Fedeial  Water  Pollution  Control  Administration 
(FWPCA)  :n  developing  the  future  water  supply  and  quality  control  needs  in  the  Uppe.  Mississippi  River  Basin. 


♦Used  to  develop  projections  of  water  requirements  for  UM I ’CBS  Appendix  I-\  Mineral  Resources. 

fUscd  in  translating  ej  atomic  base  study  dita  into  demands  !oi  water  supply  anj  qualit  control  for  UMKCHS  Appendix  I ■.  Water 
Supply  and  Quality  Control. 
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Table  P-105 

Upoer  Mississippi  River  Basin  Average  Water  Use  Ratios  —  1980 
{gallons  per  ton  of  product) 


Mineral  Commodity  New  Water  Intake  Water  Discharged  Water  Recirculated  Water  Coitsttmed 


Crushed  limestone .  33  31  22  2 

Dimension  limestone .  3,020  2,S85  1,650  35 

Coal .  104  95  450  9 

Sand  and  gravel  .  162  157  187  4 

Iron  ore  .  489  379  1,409  110 

Taconite . 197  121  1,471  76 

Zinc .  13,773  13,739  6,886  34 

Natural  abrasives .  94  91  0  3 


Basically.  the  general  method  seen*-  quite  simple.  Prom  NPA  projections  of  total  population  and  Economic 
Rcseaich  Service  projections  of  farm  population,  the  urban  and  rural  nonfanr  population  of  Plan  Area  12  in  the 
seat  2020  can  be  derived  as  "X"  number  of  people.  Available  data  indicate  that  the  water  use  in  that  plan  area  in 
2020  will  be  “V  ’  gallons  per  capita  per  day  (gped).  Therefore,  the  municipal  water  use  in  Plan  Area  12  in  2020  will 
be  XY  gallons  per  day.  If  'he  same  elementary  manipulation  could  be  performed  for  industrial  water,  and  these 
totals  added  u  those  provided  by  other  agencies  for  agricultural  and  power  requirements,  a  table  could  be  prepared 
showing  total  water  needs  for  Plan  Area  12  in  2020.  This  would  be  a  quantitive  estimate,  without  regard  to  quality 
requirements. 

However,  this  type  of  oversimplification  would  not  meet  the  needs  of  the  study.  Of  course,  the  total  water  needs 
ot  the  future  need  to  be  known.  Framework  plans  are  to  be  defined  in  terms  of  gross  storage  requirements,  with 
time  and  general  geographic  distributions,  and  in  general  reaches  of  stream  (20  to  50  miles)  where  increased  low 
flow  and, or  decreased  pollution  loads  are  indicated  for  water  quality  improvements  at  target  dates  in  the  future. 
This  may  involve  projecting  needs  for  units  of  population  as  small  as  villages  or  for  a  single  industrial  plant,  if  it  is  a 
large  water  user  or  waste  producer. 

Herein  lies  the  crux  of  the  problem.  The  NPA  population  and  industrial  predictions  for  the  plan  areas  must  be 
disaggiegited  down  to  the  smaller  units  required  for  a  stream  reach,  and  the  future  water  demand  must  be 
dcict mined,  iii  order  to  use  the  population  projections,  the  future  water  usage  is  needed  on  a  gped  basis.  To  use  the 
ludustrail  projection  the  future  water  usage  on  an  employment,  value  added,  or  unit  of  product  basis  is  required. 

This  disaggregation  of  population  and  industrial  projections,  and  prediction  of  future  water  use  is  where  a  good 
share  of  the  work  lies.  The  calculations  arc  largely  empirical  and  are  tempered  with  professional  judgment  and 
common  sense. 

The  methodology  is  expected  to  permit  a  clear,  orderly,  and  reasonable  analysis  and  presentation  of  existing  and 
expected  conditions  for  support  of  water  demand  projections. 

For  the  purposes  of  this  study,  the  demand  for  water  has  been  divided  into  five  general  classes.  (1) Municipal, 
(2)  Industrial,  (3)  Agricultural,  (4)  Power,  and  (5)  Mineral  Resources.  It  is  obvious  that  the  determining  factor  in  this 
classification  was  the  water  use. 

The  municipal  water  demand  includes  residential,  commercial,  public,  and  those  industrial  uses  which  can 
reasonably  be  re  Tec  led  «,n  a  per  capita  use  figure.  “Unaccounted  for”  water  is  considered  under  this  class,  as  leaks 
and  other  uiicor. trolled  losses  can  be  expected  to  be  part  of  municipal  demand.  Under  this  class,  Federal  and  State 
installations,  are  also  included,  although  some  of  these  installations  have  industrial  water  use. 

The  industrial  water  demand  includes  the  demands  for  water  supply  exerted  by  the  principal  water-using 
industries  (excluding  the  mineral  resources  group).  This  demand  can  be  related  to  industrial  employment,  value 
..dded  by  niaiuLcture.  oi  units  of  production.  If  an  appreciable  amount  of  industrial  demand  is  met  by  a  municipal 
water  supply  system,  it  will  be  considered  separately. 

The  agr  cultural  water  demand  includes  the  following  uses.  (1)  rural  domestic,  (2)  linstock  and  fowl  watering, 
and  (3)  irrigation.  Each  of  these  uses  can  be  developed  on  a  unit  basis  and  correlated  with  future  projections. 

The  power  water  demand  can  be  either  hydroelectric  or  thermal-electric.  The  water  demand  for  thermal  plants 
can  be  expressed  on  a  unit  basis. 

The  mineral  resources  demand  can  also  be  expressed  on  a  unit  of  pioduction  basis. 

Of  the  five  general  clashes  of  water  use,  the  development  of  municipal  and  industrial  water  supply  is  of  great 
i  oiiccrn  The  agricultural  water  demands  are  being  asses  *’u  by  agencies  in  the  Department  of  Agriculture,  the  power 
demands  by  the  Federal  Power  Commission,  and  the  m.ncrui  resources  demands  by  the  Bureau  of  Mines. 

The  general  steps  in  the  methodology  used  to  pr  >.ect  municipal  and  industrial  water  supply  are  the  same. 
Available  past  and  present  water-use  data  will  be  collected.  The  comparison  between  the  past  and  present  may,  if 
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there  is  an  adequate  pentnl  of  record,  indicate  the  trend  of  future  water  demand.  After  consideration  of  the  unable* 
winch  affect  municipal  and  industrial  water  demands,  and  stud}  of  the  indicated  trend,  the  future  water  use  will  be 
projected  on  a  gped  basis  for  municipal  demand,  and  on  a  per  employe  or  unit  of  production  basis  for  iiuiustiial 
demand. 

7.2.1  Municipal  Demand 

His  facial  water  demands  aic  obtained  from  state  .  nd  local  records  of  previous  years.  Per  capita  rates  are 
expected  to  be  developed  for  each  plan  area  for  selected  past  years  These  milestones,  plus  the  present  demand  w  ill 
indicate  a  trend. 

Present  municipal  water  use  is  available  in  the  1963  Inventor?  of  Municipal  Water  Facilities.  IMIS  Publication 
775  (Revised).  Volumes  5  and  6.  Printouts  of  this  data  fi  *m  publication  arc  available,  arranged  alphabetical!}  b} 
communities,  by  counties,  and  by  plan  areas.  A  listing  of  ail  municipalities  and  Federal  and  State  installations  in  the 
plan  areas  by  counties  will  be  prepared.  The  list  will  contain  the  following  information.  ( 1 1  present  gped  usage.  (2) 
types  of  treatment  used  in  the  Basin  (this  gives  an  indication  of  the  quality  of  the  surface  and  ground  water.  (3) 
sources  of  supply,  vvhcthci  surface  or  ground,  (4)  estimated  linn  yields  of  the  sources  of  supply,  and  (5)  whether  the 
municipal  systems  arc  metered. 

In  addition,  the  location  of  all  municipalities  piuc  Federal  and  State  installations  having  water  supplies  will  be 
plotted  on  a  map  of  the  plan  area,  fliis  map  will  show  the  river  system  of  the  Basin,  so  tha.  the  relationship  of  the 
communities  and  installations  to  surface  water  supplies  will  be  shown. 

This  map.  used  hi  conjunction  with  the  USGS  map  of  underground  aquifers  vv  ill  also  indicate  the  probable  yield 
for  communities  having  ground  water  supplies.  The  symbols  used  to  indicate  the  locations  of  the  water  supplies  in 
the  Basin  will  indicate  whether  it  is  a  sutface  or  underground  supply. 

In  determining  the  future  municipal  water  demands,  several  independent  variables  will  be  considered.  These 
variables  a. c.  (1)  population  served,  (2)  general  state  of  ihc  economy.  (3)  standard  of  living  of  the  population  served. 
(4)  rank  (with  respect  to  si/e)  of  population  served,  (5)  climate.  (6)  price  of  water,  and  (7)  extent  of  metering. 

Of  the  variables,  municipal  water  demand  is  most  affected  by  the  number  of  persons  served.  The  demand  is 
expressed  m  gped  and  the  other  variables  arc  investigated  as  to  their  effect  on  this  per  capita  demand. 

The  economic  base  study  is  expected  to  provide  some  insight  into.  (1)  general  state  of  the  economy  and  (2) 
standard  of  living  of  the  population  served.  The  remaining  variables  can  be  evaluated  from  readily  available  data. 
(Sec  subsection  7.2.1 .1  for  a  more  detailed  analysis  of  these  variables.) 

Also  considered  will  be  previous  studies  and  reports  on  this  subject,  such  as  the  Senate  Select  Committee 
Reoorts.  The  FWPCA  Great  Lakcs-lllinois  River  Basins  Project  will  be  consulted  also  on  methods  of  projection,  as 
well  as  projections  made  in  that  project  for  Plan  Areas  5A  and  5B. 

The  next  step  is  that  of  disaggregating  the  pian  area  population  projections  provided  by  NPA.  Subtiacting  the 
rural  farm  population  projections  supplied  by  Economic  Research  Service  (FRS)  from  the  NPA  projections  will 
leave  the  nonfarm  population,  which  is  the  combined  total  of  the  urba.i  and  rural  nonlVm  population.  It  is  this 
nonfarm  population  that  will  have  to  be  broken  down  to  a  county  or  stream  rcac (20  to  50  miles)  level.  Some 
populations  may  have  to  be  projected  on  a  city  (SMSA)  level.  The  total  of  all  projections  in  j  plan  area  will  equal  the 
NPA  total  nonfarm  projection  for  that  plan  area. 

Some  working  figures  arc  expected  to  be  piovided  by  NPA  in  county  and  metropolitan  areas.  It  may  be  rh.it 
every  county  will  not  have  to  be  predicted.  Some  counties  in  the  plan  areas  do  not  have  any  large  towns,  and  a 
preliminary  inspection  of  the  data  may  reveal  that  there  is  no  need  to  go  further.  However,  the  watci  supply  is 
needed  for  the  second  phase  of  the  study  when  water  loadings  to  the  stream  are  estimated.  Judgment  will  have  to  be 
exercised  in  determining  the  size  of  the  smallest  area  used  in  the  disaggregation. 

In  summary  then,  the  methodology  for  projecting  municipal  water  needs  for  each  plan  area  for  the  years  l‘>S0. 
2000,  and  2020  will  involve,  deriving  gped  projections  of  demand,  population  projections  for  cadi  county  or  stream 
reach  m  the  Basin,  multiplying  population  projections  by  gped  projections  to  get  unit  needs,  and  totalling  the 
individual  unit  needs  to  get  gross  municipal  needs. 

7.2.1 .1  Future  Municipal  Water  Demand  Variables 

(1)  Population  Served.  Municipal  watci  demand  is  most  affected  by  the  number  of  persons  served. 
Municipal  demand  is  usually  expressed  as  a  ratio  in  gallons  per  capita  day  (gped).  The  other  variables 
should  be  investigated  as  to  their  effect  on  per  capita  demand. 

(2)  General  State  of  Economy.  Examiners  of  historic  municipal  watci  demand  data  (availeole  from  local 
water  works  pcisonnel  or  state  health  department)  should  consider  the  state  of  the  economy  at  the  lime 
the  demands  were  made.  If  possible,  the  demands  should  be  standardized  to  reflect  conditions  w  inch  aic 
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Rjuiaiwn  if  coasaraet  bsjas  ptnrr  sis  cipM«d  ir  S£a  Jb njgesxnl  M tgz&cs  Surrey  of  Buying 
Pfltta  kwt  {abib  pjowdes  Exln.cs  of  baying  power  ii>3  cks  aciiriiy.  together  v»ith  ratow  bcocse 
data!.  TkjfituuveU  sene  w  a  buss  for  eeshstk>n  of  ibe  effect  of  this  fact.vr  m  hiaoiic  dhu.  wtiSc 
project  ior>  of  lias  facto:  eou5i  sene  as  ,i  trade  for  denund  forecasts.  (Existing  theory  is  that  smnidpai 
»aor  dcraauJ  is  jxtwiimul  :c  standard  offe  *uhin  timiu.) 

(4)  Raid:  (uitb  respect  to  s«)  of  the  Popuksion  Served.  Various  water  supply  planners  hue  indicated  lie*? 
per  cajni.’-  water  demands  are  milucaced  by  (be  extent  of  tire  pepebtson  served.  Le_  kree  city  demands 
are  of  a  different  rnsgnitwk  feteaier)  than  that  of  a  Small  tows.  After  correcting  for  the  other  factors 
which  may  inf  sersce  municipal  water  demands.  this  factor  should  be  examined.  (It  may  be  that  the 
prow  th  of  a  city  and  an  expanding,  economy  are  corocoknlal.)  Such  effects  should  be  considered  before 
projecting  per  capita  water  demands  on  the  basis  *'f  the  magnitude  of  population  to  be  served. 
Population  density  effect  on  water  demand  may  also  be  considered  in  this  factor  or  examined 
separately.  (Existing  wares  works  practice  tends  to  utQiee  population  density  in  setting  up  disinbutioit 
system  desren.) 

(>}  Climate.  Climate's  effect  on  municipal  water  demands  can  be  inresiieatcd  by  use  of  the  following 
indexes: 

(a)  Rainfall  (iixhcx/ytar). 

(b)  Nci-moistufe  defickitcy  (precipitation,  minus  tunoff,  niiris  potential  evapotra aspiration). 

(c)  Cfimatc  factor  - 

_ (Rainfall  times  avenge  sky  cover)  _ _ 

(Days  of  rainfall  greater  than  or  equal  to.0.0 1  incites) 

The  climate  parameters  can  be  used  to  guide  or  set  up  maximum  projected  demands  since  water  supplies 
will  be  required  to  meet  anticipated  variations  in  demand  due  to  climate.  Maximum  (yearly)  demand  for 
water  supply  is  used  for  projecting  requirements,  since  this  is  tire  quantity  needed  to  satisfy  critical 
demands. 

(6)  Price  of  Water  Supply.  Investigation  of  the  effect  of  price  on  municipal  water  demand  should  be 
investigated  in  concert  with  the  other  listed  parameters  which  could  allect  water  demand.  Historic 
water  demand  data  and  total  cost  of  supply  could  serve  as  a  guide  to  adjustments  for  this  factor. 
Projections  of  the  price  of  water  would  be  useful  in  application  of  this  factor  lor  Forecasting  water 
demand. 

(7)  Accuracy  of  Measurement  of  Amount  or  Metering.  Tiiis  factor  must  be  considered  in  reviewing  historic 
data.  For  instance,  often  only  estimates  of  pttmpage  are  available.  These  cannot  be  given  as  much  weight 
as  metered  demands.  Use  of  demand  data  from  unmetered  system  leads  to  an  endorsement  of  water 
supply  waste  if  this  demand  is  treated  as  bona  fide  for  projection  purposes.  The  demand  in  this  case  is 
for  service  only,  without  regard  for  the  quantity  required.  Further  in  this  regard,  historic  demand  data 
should  be  adjusted  to  exclude  an  unrealistic  amount  of  “unaccounted  for  water,”  (not  a  demand)  if 
projections  are  to  reflect  prudent  use  of  municipal  supplies.  Current  practice  sets  reasonable  loss  and 
waste  as  ?.0  percent  of  distribution  system  input. 

7.2.2  lndusti  ial  Demand 

The  determination  of  industrial  water  demands  requires  two  items:  NPA  industrial  projections  of  employment  or 
units  of  production,  and  future  water  demand  in  gallons  per  employee  per  day  (gped)  or  gallons  per  unit  of 
production  (gpup). 

Data  on  past  industrial  water  usage  arc  rather  scant.  A  report,  "Future  Water  Requirements  of  Principal 
Water-Using  Industries"  pointed  lor  'be  use  of  the  Select  Committee  on  National  Water  Resources,  does  give  some 
information  on  the  1954  to  195')  piiiod.  The  data  show  that  during  these  years,  on  a  national  level,  the  number  of 
employees  increased,  as  well  as  the  water  use  per  employee,  in  four  major  water-using  industries.  These  are:  iron  and 
steel:  chemical  :»nd  allied  products:  pulp,  paper  and  products;  and  food  and  beverages.  During  this  period,  with  the 
exception  of  the  pulp,  paper  and  products  group  for  which  data  are  not  given,  the  water  use  per  unit  of  produclion 
decreased.  These  same  trends  were  evident  on  a  regional  basis,  witli  the  exception  of  pulp,  paper  and  products, 
where  the  water  use  per  employee  stayed  the  same. 


Generally  speaking.  qazslUks  of  ia&jtfijul  ViTAe*  presently  used  by  ifet  varioai  industries  in  the  Lnscd  Stairs 
are  noi  known  with  .ray  degree  of  accuracy.  Available  dau  are  twy  '.reader,  and  in  rcsny  cases  ibe  Iiteiiture  provides 
coofficling  dale.  To  date  it  appears  that  the  1959  OS.  Census  of  ludustrid  Wrier  Use  is  the  bos:  source  of  the 
sfifonmiinn  needed  foi  present  rnduslmJ  water  demands. 

However,  the  published  Census  data  are  cco  brood  a  scale  for  use.  The  Bureau  of  >be  Censes  has  been  contraries! 
to  rework  two  of  the  lab  res  in  the  Census  of  InduiimJ  Water  Use.  These  are  "Water  Used  by  Manufacturing 
Establishments  by  Purpose  of  Industrial  Use  for  Stales  by  Industry  Grorps"  and  "Water  Used  and  Discharged  by 
Manufacturing  Establishments,  by  Source  of  Intake  and  Point  of  Discharge,  by  States,  by  Industry  Groups."’  They 
will  furnish  the  data  by  SIC  numbers,  for  counties  where  disclosure  retub  lions  permit,  aud  at  least  for  the  pbn  area 
k-reJ. 

Industrial  plant  census  data  from  McGtaw-IIQ!  Company  have  also  been  purchased.  For  each  plant  listed,  the 
McGnw-Mffi  census  provides:  (I)  name,  (2)  address.  (3)  plant  size  (employment,  actual  and  croup),  (4)  primary 
product  by  oIC  number,  and  (5)  secondary  product  by  SIC  number.  A  set  of  IBM  cards  will  be  produced  for  all 
counties  (except  Illinois  Rirer  Bashi  counties)  in  the  study  area.  A  computer  program  is  available  to  print  out  tlie 
data  geographically,  and  is  expected  to  provide  a  list  of  names  and  addresses,  by  4-digit  SIC  numbers,  bycoctnlfcs 
ana  by  plan  anr/s  from  these  cards.  This  will  be  used  as  a  basic  check  list. 

McGraw-Hill  is  alsc  prosiding  s  tabulation  of  employment  totals  by  4-didt  SIC  numbers  by  counties  and  by  pfan 
areas.  From  this  list  it  will  be  possible.!?  say  that,  in  a  given  county  or  group  of  counties,  in  a  riven  major,  water- 
using  industry,  there  are  X  number  of  employees.  From  the  check  list,  the  industiy  names  and  addresses  will  be 
obtained.  From  the  census  data,  the  water  use  will  be  known  in  that  industry  in  that  plan  area  or  county.  A  water- 
use  per  employee  for  individual  industries  can  then  be  derived. 

Industrial  plant  data  is  expected  from  other  sources.  Some  states  publish  industrial  water  information  and  have 
nude  surveys  of  water  use.  There  are  other  reports  and  surveys  by  specific  industries  that  give  water  use.  Some  help 
is  aiso  expected  from  NPA,  as  they  arc  making  the  industrial  projections. 

All  of  this  industrial  data  will  be  assembled  into  various  tables  and  maps.  The  information  in  tite  tables  will  be 
listed  by  SIC  numbers  by  counties,  and  by  county  totals  and  plan  area  totals.  A  gped  or  epup  figure  of  water  use 
should  be  obtained  from  these  tables  as  well  as  the  total  water  use  by  counties. 

The  location  of  the  heavy  water  using  industries  will  be  plotted  on  a  location  map  that  will  show  their 
geographic  relationship  to  surface  water  supplies.  The  symbol  used  will  indicate  whether  the  source  of  supply  is 
municipal,  surface,  or  underground. 

Projections  of  industrial  water  use  are  probably  the  most  difficult  part  of  the  industrial  water  study.  It  is 
impossible  to  foresee,  even  in  the  short  run,  what  technological  developments  will  occur  in  the  industrial  water  use 
field.  Howcsr,  the  demand  for  future  industrial  water  supply  will  be  affected  by  the  following  independent 
variables:  (1)  product  manufactured,  (2)  manufacturing  process,  (3)  amount  of  production,  (4)  rate  of  production, 
(5)  cost  of  water  supply,  (6)  cost  of  waste  water  disposal,  and  (7)  amount  of  metering.  (Sec  subsection  7.2.2.1  for 
further  explanation  of  these  variables.) 

Industrial  water  demand  is  most  affected  by  the  type  of  product  manufactured.  Currently  85  percent  of  the 
fresh  water  used  in  manufacturing  industries,  exclusive  of  electric  power  generation,  contributes  to  the  manufacture 
of:  (1)  Primary  Metals  -  SIC  33;  (2)  Chemical  and  Allied  Products  -  SIC  28;  (3)  Food  and  Kindred  Products  -  SIC 
20;  and  (4)  Pulp,  Paper,  and  Products  -  SIC  26. 

Each  of  the  variables  will  be  examined  to  determine  its  effect  on  tlie  two  basic  uses  of  industrial  water  supply: 
(1)  cooiir.g  and  air  conditioning  and  (2)  process  and  clean-up.  The  expected  improvement  in  the  efficiency  of  water 
use  by  large  industrial  users,  i.c.,  increase  in  recirculation  and  other  water-conserving  practices,  will  be  taken  into 
account. 

The  end  result  of  these  considerations  will  be  a  scries  of  projections  for  various  major  water-use  industries.  These 
projections  will  be  on  a  gped  or  gpup  basis  for  each  plan  area  for  1980, 2000,  and  2020. 

After  the  future  industrial  water  use  figures  have  been  produced  tire  NPA  projections  of  industrial  employment 
and  units  of  production  will  be  disaggregated.  (They  will  not  be  disaggregated  down  to  a  town  level.)  Generally  a 
county  will  be  the  smallest  unit  for  disaggregation.  However,  each  plan  area  will  be  analyzed  individually.  Unless 
other  considerations  indicate  differently,  it  will  be  assumed  that  the  smallest  unit  for  disaggregation  will  participate 
in  the  economic  change  in  about  the  same  ratio  as  in  the  past. 

In  the  disaggregation,  use  will  be  made  of  the  analusis  of  economic  growth  that  will  be  given  in  the  Economic 
Base  Study.  The  reports  and  surveys  of  many  local  and  State  planning  groups  will  also  be  reviewed. 
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Ir.  iuxnnuiy  i run.  (be  tKimxk>k>gy  for  ^ejecting  iodusnl  »-m  d«nxndv.  for  ech  pirn  area,  for  (be  years 
I9S0.  2009,  and  2020  involve.  unirm?  pn  rxixm  of  earn  ase  on  a  aped  or  epup  basis,  disaggregating  KPA 
adust  Oj]  projections  to  sntaSci  gcopaphu.  areas  (vocintscs  or  si  ream  reaches  of  20  (o  50  miles),  multiplying  small 
area  projections  by  rpol  m  gpun  to  set  ana!)  area  needs,  and  HnaO^  adding  the  small  area  needs  lo  get  !hc  tola!  plan 
area  induslkia!  water  needs. 

7.2.5. 1  Future  industrial  Water  Demand  Variables 

(!)  Type  of  Product.  Industrial  ware;  demand  is  most  affected  by  the  type  of  product  manufactured. 
Currently,  85  pcrceni  of  tbe  fresh  water  used  In  the  manufacturing  industries,  exclusive  of  electric 
power  generation,  contributes  .a  the  manufacture  of:  (1)  Prinuty  Metals-SlC  33;  (2)  ChcmkaJ  and 
Allied  ProJucts-SlC  28  (29);  (?)  Food  and  Kindred  Products— SIC  2C;  and  (4)  Pulp,  Riper,  and 
Products- SIC  26.  (Thermoelectric  po-ver  must  also  be  considered  in  industrial  w-ater  demand 
forecasting,  but  stOires  a  slightly  different  rairocaje.) 

(21  Process.  Tl>e  process  used  in  the  manufacture  of  the  various  products  requiring  large  amounts  of  water  is 
largely  a  function  of  the  raw  materials  to  be  converted.  An  investigation  of  existing  processes  in  the  area 
under  consideration  together  with  an  evaluation  and  projection  of  expected  resources  t«  be  used  can 
provide  insight  into  anticipated  conditions.  An  example  of  the  situation  where  taw  material  phys  an 
important  part  in  the  choice  of  piocess  is  the  use  of  the  kraft  paper  making  process  (with  its  many 
ramifications  and  modifications)  for  pulping  southern  soft  woods  and  the  production  of  kraft  paper. 

(3)  Amount  of  Production.  The  amount  of  production  (forecast)  is  a  function  of  projected  economic 
conditions  and  demand  for  the  product  together  with  the  anticipated  competitive  position  of  the 
location  under  consideration.  When  the  manufacturing  process  is  oriented  with  respect  to  a  resource, 
the  projected  availability  of  raw  materia!  can  be  used  as  a  guide  to  the  appraisal  of  this  factor  (methods 
provided  in  economic  analysis). 

(4)  Rate  of  Production.  The  rate  of  production  should  be  considered  since  manufacturing  is  often  a 
seasonal  operation  in  which  a  high  rale  of  production  (with  accompanying  high  water  demand)  prevails 
for  a  limited  amount  of  time.  This  should  be  considered  in  projecting  demands  on  an  average  annual 
basis  (as  for  reservoir  storage). 

(5)  Price  of  Water  Supply.  The  price  of  water  supply  can  be  used  as  a  guide  in  determining  future  recycling 
practice.  Transmission  of  water  from  a  distant  source  is  always  possible;  however,  the  cost  of  developing 
the  distant  source  and  moving  the  water  to  the  ooint  of  demand  may  be  more  than  the  consumers  arc 
willing  to  pay.  Recirculation  is  practiced  when  the  total  cost  of  conditioning  and  recycling  is  less  than 
the  cost  to  obtain  water  from  an  area  where  it  is  readily  available. 

(6)  Cost  of  Waste  Disposal.  Under  current  (but  not  necessarily  future)  conditions,  the  cost  of  waste  disposal 
can  significantly  limit  demand.  Very  often  current  water  demands  do  not  embody  this  factor  since 
adequate  waste  treatment  and  suitable  disposal  may  not  be  provided  by  the  user. 

(7)  Accuracy  of  Measurement  or  Amount  of  Metering.  As  in  municipal  water  demand  forecasting,  the 
accuracy  of  measurement  or  amount  of  metering  must  be  considered  in  reviewing  historic  data.  A 
reasonable  loss  (quantity)  in  the  water  distribution  system  should  be  incorporated  in  the  projected 
industrial  water  demand  in  accordance  witli  local  practice,  since  there  docs  iu  t  appear  to  be  an  accepted 
percentage  loss  as  in  municipal  demand. 

7.2.3  Water  Quality  Control  Needs 

After  tlw  future  M&i  water  supply  demands  have  been  estimated,  the  need  for  water  quality  control  will  be 
considered.  Tins  refers  to  the  need  for  stream  flows  and  regulation  of  such  flows,  to  assimilate  wastes  remaining  after 
accomplishment  of  adequate  treatment  and  other  methods  of  controlling  wastes  at  the  source.  Therefore,  we  must 
determine  the  projected  waste  volume  and  character,  degree  of  treatment,  and  flow  in  the  receiving  stream,  to 
properly  assess  the  quality  control  needs. 

How  does  the  Economic  Base  Study  fit  into  this  picture?  The  projected  waste  volume  and  character  are 
functions  of  the  projected  water  supply  demand,  which  in  turn  depends  upon  population  and  industrial  growth 
projections.  The  waste  volume,  or  return  flow,  is  that  part  of  the  water  supplied  to  meet  demands  which  is  ailable 
for  reuse.  In  determining  the  percentage  of  the  municipal  demand  which  will  be  returned  to  the  stream,  it  is 
recognized  that  there  is  great  variance  around  the  country.  Return  flow  percentages  will  be  developed  for  each  plan 
area,  or  perhaps  groups  of  plan  .'.teas. 
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The  besJ  sources  of  municipal  return  (Iw  data  are  sr*-2te  tr»U<>enl  pb.it  record*.  These  records  may  require 
adjustment  to  aft.  v  for  rhe  effect  of  such  fac'ors  as  whether  the  entire  popubticn  served  by  the  water  system  is  also 
sewered,  sad  whether  there  are  industrial  plants  having  pirate  water  supplier  and  contributing  to  ;he  return  flew. 
Other  variables  is  be  considered  include  nonmetered  municipal  use,  storm  water  tkrws  in  a  ccatharcd  system,  and 
infiltration  of  ground  water  into  sewers,  which  may  be  the  largest  source  of  error. 

The  percent  of  tnwiiripd  demand  which  is  returned  to  the  stream  is  no:  expected  to  vary  appreciably  during  tlie 
projection  period.  Therefore,  future  rc-urn  flows  will  be  obtained  by  apjdying  present-day  return  liaw-  percentages, 
to  projected  future  municipal  water  demands. 

The  future  quality  of  municipal  return  flows  is  no:  expected  to  differ  greatly  from  present  quality,  with  possible 
exceptions.  If  the  industrial  component  changes,  significant  quality  modifications  may  result.  If  water  use  •m  3  given 
ana  i;  presently  limited  by  a  deficient  supply,  and  this  supply  is  augn^entsd,  use  patterns  may  change.  and  wills 
them,  quality  characteristics.  However,  domestic  wastes  will  probably  remain,  relatively  unchanged  and  can  be 
projected  on  a  population  basis  with  assurance  of  reasonable  accuracy'. 

In  general,  wc  will  assume  that  the  principal  waste  constituents  of  municipal  return  flows  will  be  mineral  and 
organic  solids,  and  that  the  per  capita  contribution  will  be  0.23  pounds  of  mineral  solids  and  0.25  pounds  of 
ultimate  biochemical  oxygen  demand  (BOD)  per  day. 

Projecting  industrial  return  flow  presents  more  of  a  problem  than  municipal  Slow.  Pbnts  producing  identical 
products  have  been  found  to  have  significantly  different  water  use  patterns  depending,  at  least  in  part,  on  liffering 
operating  practices,  availability  of  water  and  geographical  location.  There  is  an  even  wider  variation  its  quality 
characteristics  of  the  return  flow. 

The  two  major  categories  of  industrial  water  use  are  process  \*atcr  and  cooling  water.  Quantitatively,  cooling 
water  return  flow  may  vary  from  10  percent  to  90  percent  of  demand,  depending  on  the  degree  of  recirculation. 
Process  water  return  flows  do  not  vary  as  widely  in  percent  of  demand,  and  may  be  more  dearly  related  to  ihc 
products  manufactured. 

Sonic  present  return  flow  data  are  expected  from  the  work  being  done  for  ililv  study  by  tin?  Bureau  of  Census. 
These  should  be  on  a  small  enough  geographic  basis  to  make  them  much  rnor.  accurate  than  general  industry' 
averages.  We  also  expect  to  get  some  return  fiow,  per  unit  of  product,  from  various  reports  that  analyze  specific 
industries.  Some  general  literature  on  this  subject  is  available  for  use  as  reference. 

It  is  expected  that  the  cost  of  water  will  increase  in  the  future  so  that  industrial  use  of  water  for  cooling  will  >c 
minimal,  and  that  industrial  water-will  be  used  primarily  for  process  and  general  purposes  (sanitary').  In  ilie  absence 
of  data  more  specifically  applicable  to  the  area  under  study,  a  scries  of  percentages  for  different  industries  wib  he 
used  that  have  been  developed  at  the  UMRCB3  Washington  headquarters.  These  are  shown  in  Table  P-106. 

The  quality  of  industrial  return  flows  varies  even  more  widely  than  the  quantity.  However,  they  can  be 
characterized  generally  by  their  organic  and  mineral  solids  content.  Here  again  wc  expect  to  get  some  quality 
information  from  special  studies  that  have  been  made  of  specific  industries.  Wc  will  use  information  obtained  by 
Great  Lakes-lllinois  River  Basins  Project  in  a  number  of  industrial  waste  surveys,  from  which  waste  characteristics 
of  certain  industries  have  been  developed. 

For  future  projections  of  mineral  solids  in  industrial  waste,  estimates  prepared  at  UMRCBS  Washington 
headquarters  will  be  used  for  planning  purposes.  These  arc  shown  in  Tabic  P-107  However,  it  is  considered 
•easomble  to  expect  that  circumstances  will  force  modification  of  organic  solids  by  treatment  methods  capable  of 
producing  an  effluent  having  a  BOD  equivalent  to  that  of  municipal  ravage  with  90  percent  BOD  removal.  Hence,  a 
single  value  for  the  BOD  of  industrial  wastes  of  0.155  tons  per  million  gallons  of  effluent  regardless  of  the  strength 
o°  the  raw  waste  will  be  used  for  planning  purposes. 

7.3  Flood  Control,  U.S.  Army  Corps  of  Engineers* 

Projected  future  needs  for  water  and  land  in  the  Basil  will  provde  significant  opportunities  foi  watei  resources 
development  including  flood  control  and  stream  regulation.  For  the  purpose  of  projecting  future  flood  damages  in 
the  Upper  Mississippi  River  Comprehensive  Basin  Study,  growth  and  development  in  the  flood  plain  areas  are. 
evaluated  on  the  basis  of  the  general  growth  trend  in  the  plan  area  where  the  flood  plain  is  located.  The  projected 
indexes  of  change  for  the  following  selected  major  economic  classifications,  Rural  Nonagriculturc,  Urban,  and 
Transportation  are  based  on  the  projections  of  total  population,  total  personal  income,  per  capita  personal  income 
and  indexes  of  change  for  selected  major  water  using  industries  in  Basin  plan  areas  for  the  years  1980,  2000,  and 

‘Used  in  projecting  future  flood  damages  for  UMRCBS  Appendix  I,  flood  Control. 
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Table  P-106 

Future  Industrial  Waste  Return  Flow  Percentages 


Return  Flat?. 

Ixjsury  pcmeat  of  intake 

Uaw;  ..  . . .  -54 

imuIs .  23 

Trensporu~on . . . .  79 

Sione.cbv.Mii^sspmbcis . . .  33 

food  . . .  88 

7ti:lb  ...............................  SI 

P«« .  90 

Chemicals  . .  S5 

Pteoievm .  90 

Jfcm.teiher .  79 

Lumber . . . . . . . .  90 

Project  type  irrigation .  3S 

Thatntjl  eSeetrie  power  generation .  90 


Table  P-107 
Industrial  Wastes 
Estimated  Mineral  Solids  Content 
for  Flaming  Purposes 

Return  Flow, 
tout  per  million  gallon r 

12.2 

12.2 

12.2 

12.2 
1.22 
1.22 

4.15 
10.6 
7.45 
12.3 
2,78 
14.0 
5.75 
1.34 


2.35 

24.5 


1.22 

1.22 

1.22 

1.22 

1.22 


\ 


Industry 

Mining  . 

Mining  other  than  natural  gas 

Natural  gas . 

Prims'y  metals . 

Transportation . 

Stone,  clay,  and  glass  products 
Food: 

Brewery . 

Cannery . 

Corn  starch . 

Citrus  fruit  . 

Dairy . 

Edible  oil  . 

Meat  packing . 

Poultry . 

Textiles: 

Cotton  mill . 

Wool  scouring  . 

Paper  . 

Chemicals: 

Organic  chemicals . 

Inorganic  chemicals . 

Petroleum  refining . 

Miscellaneous: 

Metal  fabrication  . 

Lumber,  others  . 
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2020.  The  hrC-nicsl  projection  &K6  for  iiocd  damage  data  in  the  Basin  ate  for  the  pikes  anJ  conditions  existing  in 
the  ecc-nc-mic  ana  demographic  base  year,  196C-,  except  as  nob**-  in  Appendix  I,  Flood  Control,  of  *tc  Uppci 
Mississippi  River  Comprehensive  Batin  Study.  F!«,od  damages  in  tie  Basin  are  projected  to  reflect  paK.nl damages 
in  future  years,  assuming  existing  flood  protection  to  remain  the  same  and  the  flood  risk  factor  to  amain 
unchanged. 

The  following  subparagraphs  outline  in  brief  the  rationale  used  in  determining  the  projected  indexes  of  change  to 
be  used  in  each  of  the  selected  major  economic  classification*. 

(1)  Rural  Nonagikullure.  Rural  nonagriculture  flotvi  damages  are  expected  to  reflect  the  indexesof  change 
of  total  population  or  in  the  case  of  areas  wiih  more  favorable  economic  projects  the  higher  index  of 
dange  of  per  capita  personal  income. 

(2)  Urban.  The  projected  upward  measurement  of  potential  urban  flood  damages  is  the  index  of  change  of 
total  persona!  income  in  ihc  respective  plan  areas,  and  the  more  conservative  measure  of  development 
would  be  per  capita  income  for  flood  plain  areas  with  a  less  vigorous  economic  base.  Total  personal 
income  is  considered  a  reasonable  indicator  of  economic  growth  in  an  urbanized  area  as  it  reflects  the 
relatively  high  yield  historically  of  investment  for  capital  and  human  resources  in  urban  areas.  Also  the 
significance  of  important  nonmonetary  items  arc  measured  by  the  concept  total  personal 
income-ehiefly,  net  rental  value  to  owncr-occupams  of  their  homes  arid  services  furnished  without 
payment  by  financial  intermediaries. 

(3)  Transportation.  The  indexes  of  growth  for  transportation  flood  damages  arc  based  on  an  analysis  of 
potential  growth  in  key  sectors  of  ihc  economy  which  are  the  major  sources  of  shipping  receipts  for  the 
various  forms  of  commercial  transportation.  These  indexes  were  based  on  rite  projected  change  in  rite 
value  of  output  of  the  production  in  UMRB  plan  areas  for  agriculture,  mining,  and  manufacturing.  The 
application  of  indexes  of  change  will  take  into  account  ihc  industry'  mix  within  the  total  flood  plain  of 
a  plan  area  as  wcil  as  the  suitability  of  various  modes  of  transportation  to  the  particular  type  of 
economic  base  of  the  flood  plain. 

(4)  Utilitiis.  The  general  view  held  by  the  Federal  Power  Commission  concerning  potential  flood  damages 
to  electric  and  gas  utilities  in  the  Basin  is  that  the  future  damages  will  not  significantly  exceed  the 
current  level  of  damages  to  existing  facilities.  The  degree  of  flood  protection  afforded  new  electric  and 
gas  utilities  is  deemed  sufficient  to  protect  for  maximum  probable  flood  conditions  in  the  Basin. 

A  discussion  with  the  Federal  Water  Pollution  Control  Administration  resulted  in  agreement  that  tire  best 
approach  to  projecting  future  flood  damages  to  sanitary  and  water  supply  facilities  is  a  demand  analysis  of  future 
needs  for  water  and  sanitary  systems  for  the  1960  -2020  period. 

7.4  Navigation,  U.S.  Army  Corps  of  Engineers* 

The  vigorous  agricultural  and  industrial  economic  base  of  the  Upper  Mississippi  Region  is  highly  dependent  upon 
the  low  cost  waterborne  transportation  on  the  Upper  Mississippi  River  and  the  Illinois  Waterway  for  the  bulk 
.ommoditics  produc'd  and  consumed  by  the  agricultural  and  industrial  sectors  of  the  region’s  economy.  In  1964  the 
above-mentioned  parts  or  the  mid-America  inland  waterway  transportation  system  carried  commerce  totaling  46 
million  tons  on  the  Upper  Mississippi  River  and  31  million  tons  on  the  Illinois  Waterway.  Projections  of  population, 
employment,  personal  income  and  selected  industry  output  for  the  Basin,  multistate  region,  and  Nation,  contained 
in  this  appendix,  were  utilized  as  guidelines  in  developing  a  low-mcdium-liigh  range  of  projcctea  waterborne 
commerce  for  each  of  eight  majoi  commodity  groups. 

Commodity  groupings  were  developed  on  the  basis  of  economic  classification  for  analysis  and  projection  of 
existing  and  future  waterborne  commerce  on  the  Upper  Mississippi  River  System  as  follows:  selected  grains; 
bituminous  coal;  petroleum  and  products;  cement,  stone,  sand  and  gravel;  iron  ore,  I  and  S  products,  industrial 
chemicals  and  sulphur;  agricultural  chemicals;  other  selected  commodities;  miscellaneous  commodities;  and 
waterway  improvement  material. 

in  addition  to  Appendix  P  projections,  the  basic  procedure  used  for  piojections  of  future  waterborne  commerce 
included  a  trend  analysis  of  historical  traffic  data,  an  analysis  of  the  1964  origin-destination  study  of  waterborne 
commerce  on  the  Upper  Mississippi  River  system,  and  an  interview  program  with  representatives  of  major  companies 
currently  producing  or  consuming  significant  quantities  of  waterborne  bulk  commodities. 


•Used  in  projecting  future  waterborne  commerce  on  the  Upper  Mississippi  River  and  tributaries  for  UMKC15S  Appendix  J, 
Navigation. 
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Several  alternative  assumptions  were  used  concerning  the  future  utilization  of  the  various  bulk  commodities 
conducive  to  waterborne  movement.  Also,  foreseeable  technological  developments  in  navigation  facilities,  which 
wouhl  change  the  competitive  position  of  waterborne  transportation,  were  evaluated  relative  to  other  forms  of 
transportat’an.  The  projection  ranges  were  developed  to  accommodate  the  many  alternatives  affecting 
transportation  of  bulk  commodities.  A  detailed  study  of  transportation  costs  and  rates,  although  desirable,  was  not 
feasible  within  trie  jrope  and  funds  of  a  Type  1  Comprehensive  Study.  Several  additional  important  economic 
variables  affecting  waterborne  commerce  are. 

(1)  the  export  demand  for  selected  &  ains. 

(2)  tftc  increasing  development  of  nuclear  power  facilities  with  a  resulting  effect  on  fossil  fuel  rcq»ircments. 

(3)  the  development  of  additional  pipeline  networks  for  petroleum  and  products, 

(4)  the  location  of  new  industries  producing  and/or  requiring  prospective  waterborne  commodities  such  as 
iron  ore  and  iron  arid  steel  ptoducisand  industrial  and  agricultural  chemicals, 

(5)  alternative  modes  of  transportation  such  as  the  unit  train,  and 

(6)  improvements  of  facilities  for  waterborne  commerce  on  ihc  Upper  Mississippi  River  system  such  as  a 
deepening  of  the  existing  9-foot  rhanrel.  extension  of  navigation  season  and  lock  and  dam  construction 
or  replacement.  The  data  and  projections  of  this  appendix  were  of  special  significance  in  relation  to 
items  (1).  (2),  and  (4)  of  the  preceding  listing. 

7.5  Recreation,  Bureau  of  Outdoor  Recreation* 

This  section  discusses  me  methodology  used  by  the  Bureau  of  Outdoor  Rccrcat.on  in  developing  a  recreation 
demand  study  for  the  various  plan  areas  comprising  the  Upper  Mississippi  River  study  area,  (t  also  includes  a  brief 
discussion  of  various  data  inputs  in  addition  to  a  btief  summary  of  how  demand  will  be  related  to  present  and  future 
supply  and  need. 

For  the  purposes  of  this  study,  recreation  demand  is  defined  as  the  total  participation  in  general  recreation 
activities  which  would  occur  if  facilities  were  available.  Demand,  therefore,  is  made  up  of  two  components:  ( 1) 
existing  use  of  the  facilities  provided  and  (2)  latent  or  unexpressed  demand  which  is  inherent  in  a  population  but  not 
reflected  in  the  use  of  existing  facilities. 

Genc.ally  speaking,  use  data  is  available  but  often  unreliable  for  major  facilities,  and  it  is  quite  meager  for 
smaller  areas  and  private  facilities.  Latent  demand,  on  the  other  hand,  is  not  directly  measurable  because  of  its 
dependence  on  the  individual  desires  of  large  masses  of  people.  Therefore,  indirect  methods  were  used  for  measuring 
demand.  Several  primary  factois  influencing  recreation  demand  provide  an  indication  of  present  and  future  demand; 
namely,  population  change,  mobility,  income,  and  leisure  time.  Past  trends  indicate  that  increases  in  use  were  closely 
correlated  te  the  composite  of  these  primary  factors,  tints  providing  a  basis  for  predicting  future  demand  for 
outdoor  recreation.  Population  and  income  provided  by  the  economic  base  study  provided  the  basic  data  for 
computing  existing  and  projected  demand. 

Since  demand  is  closely  associated  with  people  and  their  geographical  distribution,  a  brief  review  of  the  Basin’s 
population  is  pcitincnt.  /ugurc  P-6 1  shows  the  basin  boundaries  and  the  Standard  Metropolitan  Statistical  Areas 
(SMSA’s)  to  indicate  concentrations  of  population.  Within  tiie  18  SMSA’s  in  the  Basin  arc  nearly  13  million  people 
or  66  percent  of  the  Basin's  19  million  people  (I960  census).  Another  1.3  million  persons  live  in  small  urban  places 
and  5.2  million  or  2?  percent  of  the  Basin’s  population  is  rural.  Today,  73  percent  of  the  people  in  the  Basin  are 
living  in  urbanized  areas,  and  present  trends  point  toward  increasing  urbanization  for  the  future.  To  further 
emphasize  this  concentration  of  population,  the  Chicago,  St.  Louis,  and  Minncapolis-St.  Paul  SMSA’s  account  for  54 
percent  of  the  Basin’s  population.  These  areas  are  not  only  the  points  of  origin  for  tiie  greatest  demand,  but  they 
also  represent  the  greatest  deficiencies  of  usable  resources  available  for  outdoor  recreation. 

To  measure  demand  as  related  to  concentrations  of  populations,  circles  were  overlayed  on  each  SMSA-onc  40 
miles  and  the  other  125  miles.  These  circles  represent  an  average  distance  of  travel  to  recreation  facilities  and  they 
correspond  with  a  day's  outing  and  weekend  use  respectively.  This  method  was  used  not  to  describe  travel  patterns 
to  existing  areas  but  to  show  where  ii-.e  demand  would  be  focused  if  facilities  could  be  provided. 

Next,  demand  was  apportioned  to  the  various  plan  areas  that  fail  within  the  zone  of  influence  of  the  various 
SMSA’s  ( Figure  P-61).  For  example,  Fvansvillc,  Indiana;  Decatur  and  Springfield,  Illinois;  and  St.  Louis  and 
Springfield.  Missouri;  all  fall  within  125  miles  of  the  Meramcc  plan  area  and  would  therefore  have  some  influence  on 


’Used  in  translating  economic  base  study  data  into  recreation  demands  for  UMKCUS  Appendix  K,  Recreation. 
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any  facility  developed  there.  Lacking  more  soniiistiealcd  techniques,  dcmznd  was  distributed,  based  on  the 
proportion  of  tire  circles  winch  fall  within  a  plan  ?•:  -a  boundary. 

Studies  have  shown  that  60  percent  of  the  demand  would  occur  within  the  -40  mile  day-use  zone  and  another  30 
percent  would  fall  within  40  to  125  mile  weekend-use  zone.  The  remaining  10  percent  would  be  assigned  to  long 
duration  trips  beyond  the  wecksnd-usc  zone.  Therefore,  demand  was  localized  by  applying  these  factors  to  the 
population  affecting  a  specific  plan  area.  The  computed  populations  for  the  various  SMSA’s  having  ?n  effect  on  the 
plan  area  were  summed  to  provide  an  effective  SMSA  population.  Lacking  a  point  of  origin  for  the  non-SMSA 
population,  it  was  added  to  the  SMSA  population  giving  a  total  effective  population  for  that  plan  area. 

The  next  step  was  to  apply  titc  modified  participation  rales  for  the  various  activities  to  the  computed  effective 
population.  (Participation  rate  X  effective  population  =  activity  occasion.)  This  provided  an  indication  of  present 
and  projected  demand  for  such  activities  as  swimming,  boating,  camping,  and  other  water-related  ami 
nonwatcr-iclatcd  activities. 

It  is  recognized  that  certain  inaccuracies  are  inherent  to  a  system  using  averages  based  on  regional  surveys, 
particularly  in  making  long-term  projections.  However,  this  procedure  appears  to  be  significant  f  /i  comparing 
pres  in  t  and  future  demand  and  for  comparing  the  demand  for  certain  types  of  activities  within  the  various  plan  areas 
of  the  Basin. 

The  primary  objective  for  incorporating  the  demand  data  into  the  analysis  was  to  correlate  demand  with  supply 
to  deietmine  wliat  recreation  facilities  arc  needed  and  where  they  arc  needed.  Supply  data  was  obtained  frcni  the 
following  sources: 

(1)  An  inventory  of  public  facilities  conducted  by  the  Bureau  of  Outdoor  Recreation  in  1964  for  the 
Nationwide  Plsn.  These  data  were  supplemented  by  additional  information  on  smaller  cities  collected 
by  the  various  state  agencies. 

(2)  An  inventory  of  private  recreation  sponsored  by  the  National  Association  of  Soil  and  Water 
Conservation  Districts. 

Otiier  data  sources  were  reviewed  and  included  where  they  improved  tire  detail  and  accuracy  of  present  and 
future  supplies  of  recreation  facilities.  Although  individual  site  investigations  were  not  made,  available  information 
on  proposed  Corps  of  Engineers’  reservoirs,  Soil  Conservation  Service  P.L.  566  projects,  and  Federal  Power 
Commission  licensed  areas  was  included  in  the  analysis.  In  addition,  other  Federal  and  State  agencies  were  contacted 
in  search  of  information  on  proposed  and  potential  areas. 

For  present  and  future  target  dates,  the  Recreation  appendix  will  show  unmet  recreation  needs  or  the  difference 
between  available  supply  and  demand  (demand-supply  =  unmet  needs).  To  convert  both  supply  and  demand  to 
units  of  recreation  days,  conversion  standards  were  developed  to  express  acreage  requirements  per  1 ,000  population 
and  use  per  acre  per  year  (see  Appendix  K  for  details).  This  system  of  supply  and  demand  was  expressed  graphically 
ip  terms  of  population  density,  resource  availability,  and  highway  acccssabilily.  The  intert  of  this  analysis  is  to 
ucfinc  both  quantitatively  and  spacially  those  priority  areas  requiring  concentrated  efforts  and  study  to  meet  the 
recreation  needs  of  the  people  in  and  adjacent  to  the  Basin. 

7.6  Power,  Federal  Power  Commission* 

Load  forecasts  for  the  Basin  and  surrounding  areas  have  been  completed  to  the  year  1990  in  cooperation  with 
the  utility  industries  operating  in  thav  area.  These  forecasts,  which  were  prepared  in  connection  with  the  updating  of 
the  National  Power  Sarvcy,  were  used  in  the  UMRCBS  Report  and  Appendixes.  The  major  utilities  probably  utilized 
economic  indicators  in  forecasting  their  loads  but  such  indicators  as  developed  for  the  Water  Resources  Council  were 
not  available  at  the  time  the  Guidelines  for  Updating  the  National  Power  Survey  were  prepared.  Consequently,  the 
projection  of  population  utilized  by  the  Federal  Power  Commission  is  about  4  percent  higher  than  the  Council’s 
projection.  Also,  projection  for  GNP  as  of  1980  was  about  5  percent  lower  than  the  Council’s  projection.  The 
differences  arc  well  within  normal  estimating  error  limits.  However,  the  FPC  Washington  staff  will  utilize  the 
economic  base  data  prepared  for  the  Water  Resources  Council  in  final  national  projections  of  future  power  needs.  Ac 
a  matter  of  practical  fact,  very  littie  success  lias  been  experienced  in  closely  relating  economic  data  to  electricity  use 
even  on  a  national  basis.  However,  as  a  part  of  the  updating  of  the  National  Power  Survey,  an  Advisory  Committee 
on  Load  Forecasting  Methodology  has  been  appointed.  This  committee  is  undertaking  some  econometric  studies 
looking  toward  a  more  sophisticated  method  of  projecting  future  electrical  loads.  Perhaps  some  of  this  work  and 
research  will  indicate  ways  of  more  meaningful  utilization  of  economic  indicators. 

♦Used  to  determine  future  power  requirements  for  Basin  l’ower  Supply  Areas  in  UMKCUS  Appendix  M,  Power. 
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Figure  P-61.  Upper  Mississippi  River  Basin  recreation  reference  map. 
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1.1  Forest  Resources,  U.S.  Forest  Service* 

The  analyses  of  the  timber  resources  ownership  classes  and  timber  products  output  provide  the  background 
necessary  to  determine  the  productivity  of  the  forest  areas  and  the  extent  to  which  they  can  meet  further  demands 
for  the  resources  of  water,  wood,  wildlife,  and  recreation. 

Forests  enclose  or  border  most  of  the  two  million  acres  of  water  area  in  the  Basin.  They  comprise  2 1  reiccnt  of 
the  watershed,  offer  erosion  and  sediment  protection  to  most  major  investments  in  water  impoundments,  minimi/e 
erosion  and  flooding,  and  arc  a  significant  factor  in  the  quality  and  quantity  of  available  water.  The  use  and 
treatment  of  forest  land  in  many  watersheds  determines  to  a  large  cx.ent  the  quality,  quantity,  and  dependability  of 
the  water  supply  in  that  watershed  for  all  purposes,  agricultural,  dome  ,ic,  municipal,  industrial,  and  recreational. 

Forests  provide  the  most  opportunity-laden  areas  for  outdoor  icxrcational  activities.  Location  of  the  resource, 
the  extent  of  public  ownership,  and  the  general  condition  of  the  icsourccs  offer  additional  tools  to  planner' 
determining  the  abilities  of  the  resources  to  meet  the  pressures  of  the  futuie.  1  lie  forest  is  a  balance  of  resources, 
which,  when  managed  creatively  and  sensibly  can  cope  with  recreational  picssure  and  provide  a  continuing 
atmosphere  of  enjoyment  for  the  visiting  public. 

Forest  products  industries  have  traditionally  depended  on  high-grade  timber  for  the  largest  part  of  their  profits. 
The  supply  cf  prime  timber  continues  to  dwindle,  timber  prices  have  risen  steadily,  and  rapidly  increasing  imports 
are  capturing  a  significant  share  of  hardwood  markets.  Analyses  of  the  Forest  Resource  Tables  indicate  that  the 
Basin  has  a  plentiful  supply  or  low  and  medium  grade  hardwood  timber  and  these  grades  can  be  improved  in  our 
present  stands  through  forest  management. 

The  pulp  and  paper  industry  is  a  major  water  user,  it  is  generally  a  nonconsumptive  type  use.  Water  use  is  largely 
confined  to  this  forest  industry,  although  limited  quantities  of  water  are  also  used  in  tiie  production  of  lumber  and 
wood  products.  These  may  have  a  significant  bearing  on  local  situations.  The  use  of  water  by  the  pulp  and  paper 
industry  may  have  an  effect  on  downsticam  water  use. 

The  pulp  and  paper  industries  arc  having  the  fastest  growth  of  the  wood-using  industries.  Eighty  percent  of  the 
capital  investments  for  the  forest  products  industry,  86  million  dollars,  is  attributed  to  the  pulp  and  paper  industry. 
Income  for  those  persons  employed  in  paper  and  allied  trades  was  349.4  million  dollars  in  1962.  Tiicy  depend  on  an 
adequate  supply  of  water  for  continuous  operation. 

The  water  requirements  for  the  industry  was  determined  from  data  collected  from  the  industries,  information 
from  trade  sources,  and  resource  data  from  the  Forest  Resource  Tables.  Not  all  firms  queried  responded  with 
infoimation  on  wuter  use.  The  following  methodology  was  developed  to  indicate  total  presc  it  and  projected  water 
requirements  for  processing  paper  and  miscellaneous  products  in  the  Basin. 

Present  water  requirements  for  the  mills  not  reporting  was  determined  by  comparing  product  output  of  these 
mills  *o  those  mil's  reporting  water  intake.  Water  intake  of  the  reporting  mills  was  expressed  in  water  use  per  ton  of 
produc:  per  24-hour  perii.d.  Application  of  this  figure  to  the  production  capacity  of  those  firms  not  reporting 
provide  an  estimated  total  present  water  requirement. 

In  Appendix  N,  Table  N-13  -  Forest  Resource  Statistics  -  provides  present  and  projected  pulpwood  products. 
These  figures  were  converted  to  tons  of  pulp  using  one  ton  of  pulp/ 1 .5  cords  of  pulpwood.  The  mills  use  more 
puipwood  than  is  produced  in  the  Basin  and  shown  in  Tabic  13.  Therefore  a  factor  based  on  the  ratio  between  mill 
capacity  and  pulpwood  production  was  determined  to  account  for  tiie  imported  pulpwood.  This  factor  is  2.2. 

Water  use  by  tiie  industry  is  expressed  in  gallons  of  water  per  ton  of  paper  produced.  A  second  factor  of  2.3  was 
determined,  based  on  a  ratio  between  tons  of  paper  and  miscellaneous  products  produced  and  tons  of  pulp 
produced.  This  factor  converts  the  water  requirement  for  one  ton  of  pulp  to  tiie  water  requirement  for  one  ton  of 
paper  and  miscellaneous  products. 

The  water  intake  is  determined  to  be  47,000  gallons  per  ton  of  paper  or  miscellaneous  products  produced. 
Projected  annual  water  intake  is  then  determined  by  multiplying  eucli  of  the  above  factors  by  ilic  conversion  of 
cords  of  pulp  (Table  N-13  -  Forest  Resource  Statistics)  to  tons  of  pulp.  For  example: 

949  000 

~5  ■  (2.2)  (2.3)  (47,000)  =151  billion  gallons 

Lsing  this  methodology  the  present  and  projected  nonconsumptive  water  use  in  tiie  palp  and  paper  industry  in  the 
Basin  is  as  follows: 


Used  in  projections  of  forest  activities  for  UMKCliS  Appendix  N,  Agriculture. 


Present  -  15!  billion  gallons 
1980  -  227  bilffon  gallons 
2000  —  32!  billion  gallons 
2020  -  383  billion  gallons 

These  femes  represent  water  foi  pu/eexs  use  only .  They  do  not  include  water  needed  for  pollution  control.  They  arc 
also  based  on  the  assumption  thai  pulp  input  to  product  output  remains  constant. 

The  forest  resource  data  are  covered  in  detail  in  Appendix  X,  Agriculture.  They  supplement  the  other  basic 
studies  needed  to  achieve  a  balanced  program  necessary  to  provide  an  economic  foundation  for  effective  river  basin 
plans. 

7.8  Agricultural  Drainage,  Flood  Protection  and  Irrigation,  Economic  Research  Service* 

Sn  order  to  identify  Basin  water  resource  problems  and  to  point  out  critical  areas  for  further  study,  the 
Economic  Research  Seme:  projected  the  potential  changes  in  agricultural  production  and  associated  onfarm  costs 
Ahsch  could  be  expected  T  water  resource  developments  for  irrigation,  drainage,  and  flood  control  were  undertaken 
for  the  future  time  periods  of  1980. 2000,  and  2020.  The  study  used  a  programming  analysis  to  determine  the  most 
efficient  agricultural  production  pattern  for  the  Basin  both  with  and  without  a  water-resource  program. 

A  more  detailed  discussion  of  the  analysis  for  water  and  related  land  resource  development  potential  for 
agriculture  is  contained  in  Appendix  N,  Agriculture.  The  follow  ing  is  a  summary  of  that  statcmc.it  discussed  in  terms 
of  flood  control.  A  similar  approach  is  applicable  for  drainage  and  irrigation. 

Cost  and  yield  information  was  developed  for  field  and  pasture, crops  within  the  Basin  for  the  projection  years 
By  specifically  identifying  those  >oils  subject  to  flooding,  it  was  possible  to  determine  yields  and  costs  of  production 
under  two  conditions.  First,  with  present  levels  of  flood  protection,  and  second  with  total  flood  protection. 
Estimates  of  dollar  crop  and  pasture  damages  and  of  numbers  of  acres  subject  to  flooding  were  collected  from  the 
Soil  Conservation  Service  for  rhe  upstream  aseas  and  from  the  Corps  of  Engineers  for  downstream  areas.  Damages  to 
the  various  crops  and  pasture  were  linked  to  floods  and  flood  frequency  and  time  or  occurrence  in  order  to 
determine  annual  equivalent  flood  damages  for  each  crop.  This  information,  related  to  the  capability  to  the  several 
sod  groups,  was  entered  into  an  algebraic  process  to  determine  yield  decreases  from  flooding  (or  increases  with  flood 
protcYiton)  for  various  groups  of  soils  in  the  sixteen  Basin  plan  areas.  Onfarm  costs  were  thus  estimated  for  each 
crop  and  cash  flood-free  yield.  Data  on  flood-free  yields  and  associated  cos*  were  inserted  into  the  Economic 
Research  Service  computet  program  along  with  comparable  information  on  irrigation  and  agricultural  drainage. 

The  Economic  Research  Service  program  represents  the  choices,  ar.d  associated  costs  and  returns,  which  may  be 
available  to  t!»c  Basin  farmer  at  the  projected  time  periods.  Under  the  assumption  that  the  farmer  will  make  the 
economic  choices  which  maximize  his  return  or,  in  tenns  of  the  mode!,  minimize  his  costs,  the  computer  program 
selects  the  sods,  y  ields  and  associated  costs,  and  crop  distribution  within  the  Basin  which  reflect  the  “best” 
economic  set.  Since  ilia  Economic  Research  Service  program  b  run  under  two  conditions,  with  and  without 
development,  it  is  possible  to  estimate  how  a  water  resource  program  might  change  the  character  and  magnitude  of 
the  resources  required  to  meet  agricultural  demands.  The  resulting  computer  solution  points  up  the  relative  ‘‘need*’ 
fur  flood  control  among  the  various  Basin  plan  areas  and  the  relative  potential  value  of  flood  control  in  relation  to 
other  watcr-resourae  developments  such  as  irrigation  and  drainage. 

The  Economic  Research  Service  program  does  no*,  include  the  off-farm  costs  of  providing  the  water-resource 
developments.  The  change  in  costs  and  returns  developed  through  the  program  thus  represents  a  “gross”  estimate  of 
the  changes  in  the  farm  economy.  A  more  detailed  study  would  be  required  to  relate  the  water-resource  investment 
to  this  onfaun  economy.  The  water  resource  investment  analysis  shouid  be  a  major  part  of  the  later,  more  detailed 
project  studies. 

The  ana!v  tkal  tools  developed  by  the  Economic  Research  Service  for  the  Basin  Study  can  be  adapted  to  the 
analysis  of  *hc  effect  of  specific  water-resource  investments  on  the  agricultural  economy  of  the  region.  For  flood 
control  analysis,  for  example,  a  program  might  be  developed  to  include  specific  information  about  flood  plain  soils, 
flood  frequency  and  flood  damages  and  tiic  prospective  physical  effects  and  associated  costs  attributable  to 
proposed  water  resource  developments.  Future  flood  control  studies  in  the  Basin  might  well  build  on  the  framework 
procedure  provided  in  this  report. 
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7.9  Fish  and  Wildlife,  Bureau  of  Sport  Fisheries  and  Wildlife* 

Demand  for  any  hunting  or  fishing  experience  is  a  function  of  participants  and  participation.  Participants  a.e 
defined  as  those  people  in  a  given  population  who  hunt  or  fish  when  provided  with  the  opportunity  to  do  so. 
Paiticipation  is  the  number  of  times  an  individual  annually  iiunts  or  fishes. 

Hunting  and  fishing  license  sales  arc  an  index  of  participants.  Licenses  reflect  Sctuai  use,  ate  accurately 
tabulated,  and  arc  readily  available.  In  developing  methods  for  projecting  demand,  all  numerically  represented 
factors  available  are  analyzed  that  could  affect  the  sale  of  licenses.  Two  factors  were  found  that  proved  to  be 
well-correlated  ar.d  significant  determinant  of  license  sales.  They  arc:  (1)  human  population  density  (population  per 
square  mile)  surrounding  the  residence  of  the  licenses,  and  (2)  the  amount  of  hunting  or  fishing  opportunity  (habitat 
acres  per  capita)  available  :n  the  plan  area  of  residence.  The  correlation  coefficients  (r)  were  significant  at  the  95 
percent  level  of  probability  per  square  mile,  and  were  highly  significant  at  the  99  percent  level  for  fishing  license 
sales  per  capita  and  acrcs.of  fishing  habitat  per  capita.  Hunting  license  sales  per  capita  were  highly  significant  at  the 
99  percent  levels  of  probability  with  both  independent  variables,  population  per  square  mile  and  acres  of  hunting 
habitat  per  capita. 

Applying  these  factors  to  'copulations  projected  in  this  appendix,  multiple  regression  formulas  were  used  to 
project  licensed  fishermen  and  hunters.  The  formulas  arc: 

Fishing 

Y  =  10.25  —  0.015GA1  +  5I.66A'1 

Hunting 

12.39-  0.029A'1  +  0. 1 4SA2 

Where 

Y  =  licensees  as  a  percent  of  subarea  population 
.V1  =  population  per  square  mile 
X 1  =  acres  of  habitat  per  capita. 

The  two  A'  variables  accounted  for  nearly  88  percent  of  the  van:  tion  of  Y  inthc  fishing  demand  equation  and 
approximately  53  percent  of  the  variation  of  Y  in  the  hunting  demand  equation. 

The  projected  licensed  participants  were  increased  by  factors  representing  noniiccnscd  individuals:  50  percent 
for  fishing  and.  23-  percent  for  hunting.  Estimates  of  latent  demand  were  no;  fuliy  considered,  because  of  the 
difficulty  of  completely  assessing  this  nebulous  factor.  Our  projected  demand  may  therefore  be  underestimated  by  a 
portion  of  the  total  magnitude  of  the  latent  demand  factor.  Origin  and  destination  data  between  the  Upper 
Mississippi  River  Basin  and  other  basins,  and  within  Upper  Mississippi  River  Basin  plan  areas,  were  not  available. 
Ingress-egress  travel  patterns  between  these  various  artificial  boundaries  were  thus  considered  equal. 

Participation  by  fishermen  and  hunters  was  based  on  data  presented  in  several  ORRRC  reports,  the-  1965 
National  Survey  of  Fishing  and  Hunting,  and  by  several  state  studies. 

Participants,  as  determined  from  the  previous  equations,  were  assessed  against  participation  to  obtain  gross 
hunting  and  fishing  demand  for  the  projection  yea.s. 

Net  needs  for  the  near  future  (198Q)  were  determined  by  subtracting  existing  (1960)  use,  plus  the  use  expected 
to  occur  on  developments  undertaken  during  the  interim  1960-1980,  from  the  projected  1980  gross  demand.  Net 
needs  for  2000  and  2020  would  have  been  determined  using  the  33me  method,  except  going  programs  were  not 
established  that  far  into  the  future.  Therefore,  2000  and  2020  net  needs  were  a  function  of  the  gross  demand 
changes  in  fne  interim  years,  the  carryover  net  needs  from  the  previous  target  year  and,  in  the  case  of  limiting  needs, 
that  portion  of  existing  use  on  private  acreage  that  would  convert  to  “urban  and  built-up”  areas,  and  be  lost  to  the 
hunter  in  future  years. 

7.10  State  of  Illinois,  Department  of  Business  and  Economic  Development 

Letter  of  February'  6,  1967  by  Gene  H.  Graves: 

The  demand  for  water  and  water-related  services  depends  on  the  population  characteristics  and 
the  level  and  type  of  economic  activity.  Information  on  present  demographic  and  economic 
conditions  and  estimates  of  future  change,  therefore,  is  fundamental  to  realistic  water  resources 
planning  and  timely  development. 

The  Illinois  Department  of  Business  and  Economic  Development,  in  cooperation  with  eight  state 
agencies,  has  completed  a  statewide  water  resources  planning  study  which  was  released  during  March 
of  1967.  This  study  presents  a  preliminary,  broad-scale  analysis  of  future  water  needs  and  supply 
potentials  by  county.  Future  planning  activities  will  be  concerned  with  refining  this  analysis.  The 

‘Used  ir.  translating  Economic  Base  Study  data  into  fish  and  wildlife  demands  for  UMRCB3  Append;-;  L,  Hsn  and  Wildlife. 


economic  ami  demographic  guides  formulated  in  the  Economic  Base  Study  prepared  for  the  Upper 
Mississippi  River  Comprehensive  Basin  Study  will  be  incorporated  into  this  supply-demand  analysis. 

The  analysis  is  designed  to  furnish  a  general  appraisal  of  the  probable  nature,  extent,  and  time  of 
occurrence  *»f  future  problems.  The  results  will  be  of  assistance  in  determining  future  planning 
priorities  and  staic  water  resources  policy. 

The  precise  methodology  for  use  of  the  Economic  Rase  Study  data  remains  to  be  determined.  1 1 
is  anticipated,  however,  'hat  the  projections  for  Basin  plan  areas  and  economic  subregions  will  be 
disaggregated  into  projection  for  smaller  units  encompassing  individual  watershed  areas  and/or 
smaller  county  groupings.  This  would  permit  an  analysis  of  water  requirements  in  relation  to  stream 
segments. 

In  addition,  the  Economic  Base  Stt  dy  projections  will  be  valuable  for  a  variety  of  other  purposes. 
The  projections  may  be  of  assistance  in  revising  ‘he  recreation  demand  projections  of  the  State 
recreation  plan.  Secondly,  the  Division  of  Highways  anticipates  that  the  projections  can  serve  as 
contro!  information  in  their  urbanized  area  transportation  studies.  Finally,  the  projections  will  aid 
local  and  regional  planning  commissions,  many  of  whom  are  engaged  in  land  use  planning  and  water 
and  sewage  planning,  in  relating  local  growth  projections  to  the  projections  for  economic  subregions. 

7.1 1  State  of  Missouri,  Water  Resource  Board 

Letter  of  March  3,  1967  by  Clifford  L.  Summers: 

Section  2  of  the  Economic  Base  Study,  Upper  Mississippi  River  Basin,  lias  been  reviewed  by  the 
Missouri  Water  Resources  Board.  Tlte  Board  lias  no  question  regarding  the  reliability  of  the  report 
and  projections  concerned  with  the  economic  subregions.  We  consider,  this  work  to  be  most  reliable 
and  it  will  be  used  in  water  resource  and  otiicr  planning  by  the  agencies  of  the  State  of  Missouri. 

There  is  some  question  regarding  projections  for  the  planning  subareas,  particularly  Planning  Area 
No.  10  and  the  St.  Louis SMSA  which  is  separated  between  thcMeramcc  and  the  Kaskaskia  Planning 
Areas.  Wc  find  that  additional  refinement  and  adjustment  of  projections  will  be  necessary  for  use  of 
the  material  by  the  St ate  of  Missouri. 

Missouri  iias  received  economic  base  studies  for  the  Missouri  Basin,  Spring  River  Basin,  and  the 
White  River  Basin  through  other  comprehensive  state-federal  river  basin  studies.  The  methodology 
and  results  differ  slightly,  but  cursory  examination  indicates  the  findings  of  the  several  studies  to  be 
comparable. 

Tite  Water  Resources  Board  is  engaged  in  breaking  out  the  data  and  projections  tor  those  groups 
of  counties  contained  in  economic  and  hydrologic  areas  and  lying  outside  of  the  State  of  Missouri. 
Wc  have  also  found  it  necessary  to  break  out  or  reassign  certain  counties  that  have  been  included  in 
two  or  more  planning  areas  reported  from  the  several  base  studies.  We  arc  hopeful  that  this  will 
permit  an  additive  projection  for  the  State  and  that  it  will  compare  favorably  with  information 
available  from  oilier  sources. 

SVe  arc  making  our  own  studies  and  projections  for  the  Delta  region  in  an  attempt  to  complete 
the  picture  for  the  total  state.  This  is  accomplished  by  a  direct  ratio  method.  The  other  agencies  of 
state  government  will  be  consulted  and  obvious  adjustment'-  made  to  reflect  current  knowledge  of 
trends  in  jab  opportunities  and  population  locations. 

Wc  will  also  prepare  methodology  and  instructions  for  breaking  out  select  groups  of  counties  for 
use  by  our  regional  planning  commissions.  Wc  envision  through  this  approach  the  evolution  of  an 
economic  base  and  projections  for  the  State  of  Missouri  that  will  receive  acceptance  and  will  be  used 
by  the  several  agencies  of  government  and  local  organizations  involved  in  planning  activities.  If  the 
above  can  be  accomplished,  wc  envision  tint  future  planning  in  the  State  of  Missouri  irrcgardlcss  of 
funding  or  administration  will  result  in  proposals  that  can  be  compared  in  making  the  political 
decisions  necessary  for  implementation. 

Any  work  involving  breakdown  or  disaggregation  in  the  Slate  of  Missouri  and  accomplished  by 
the  North  Central  Division  will  be  useful  to  us.  We  in  turn  will  keep  your  office  informed  of  our 
progress  and  interpretation  of  the  data  now  available  from  several  sources. 

7.12  State  of  Wisconsin,  Bureau  of  State  Planning 

Letter  of  April  4,  1968  by  Donald  P.  Wood: 

Wisconsin  has  found  the  economic  projections  developed  in  the  Upper  Mississipni  River 
Comprehensive  Basin  Study  useful  in  at  least  two  respects: 

( 1 )  They  allow  us  a  basis  of  comparison  for  tiie  more  detailed  projections  we  developed  in 
the  course  of  our  state  planning  work. 

(2)  They  provide  projections  for  neighboring  states  which  we  must  use  in  planning  and 
designing  certain  types  of  public  facilities  which  are  used,  in  part,  by  non-residents. 

In  addition,  some  of  the  observations  made  by  the  consultant  as  to  factors  causing  economic- 
change  provide  us  some  valuable  insight  to  problems  in  Wisconsin. 

Regions  based  on  hydrologic  criteria  are  not  especially  useful  to  us  for  many  of  our  planning 
functions.  It  would  be  mote  helpful  if  your  data  could  have  been  easily  disaggregated  and 
reassembled  into  various  othei  geographic  groupings. 
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